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ABSTRACT 


Proposed by their inventor as an_— international 
visual-symbolic language, Blissymbols gained acceptance as 
a communication system EO nonvocal handicapped 
populations. However, basic research has not kept pace 
with the rapid increase in application. The purpose of 
this thesis was to study the cognitive processing of 
Blissymbols to determine (a) the degree to which they 
represent their word referents, (b) the effect of this 
representativeness on learning and memory, and (c) the 
extent to which Blissymbols are processed like pictures and 
thereby concretize abstract concepts. The studies, 
conducted within the framework of Paivio's (1971) dual 
coding theory, began with collecting and validating 
normative data on the psychological attribute of 
representativeness. Next, studies were designed to examine 
the effects of representativeness on incidental learning 
and transparency of Blissymbols. Finally, two experiments 
made use of encoding procedures to examine the effects on 
learning and memory of Blissymbols varying’ both in 
representativeness and in concreteness of the concepts they 


represented. 
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The early studies established a corpus of 464 
Blissymbols with ratings of representativeness and 
imagery. In addition, these studies demonstrated a 
positive correlation between representativeness and word 
attributes such as concreteness, imagery, printed 
familiarity, meaningfulness and Thorndike-Lorge frequency. 
Also, representativeness was shown to have a_e positive 
effect on naive subjects' learning of associations between 
symbols and concepts. 

Results of memory studies using Blissymbols were 
consistent with those reported previously for comparable 
picture-word studies. That 1S words to which 
knowledgeable subjects generated Blissymbols and words that 
were generated to Blissymbols were recalled better than 
words coded by synonym or copy tasks. Also, concrete and 
abstract words associated with Blissymbols in the encoding 
task were recalled with equal frequency whereas concrete 
words were recalled more frequently than abstract words in 
the synonym and copy tasks. These findings suggests that 
Blissymbols concretize abstract concepts and thus enhance 


their memorability. 
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The results suggest that Blissymbols are processed in 
a manner similar to picture processing and are capable of 
concretizing ADS bid Cie concepts. Also, symbol 
representativeness appears to be an important attribute 
that needs to be considered in any experimental or clinical 


application of Blissymbols. 
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INTRODUCTION 


DNes puUsDOSeasOfeethemresearcun pnesented, in, this thesis 
was to study the cognitive processing of Blissymbols 
(Bliss, 1965), a recently invented tJlogographic symbol 
system inspired by Chinese writing. Blissymbols represent 
concepls sbyspLctognapusethat Lookelikeatheir merernents, sand 
by ideographs that symbolize more abstract ideas, neither 
of which give clues to the pronunciation of the referent's 
name. The research sought to provide information on basic 
DS VCO Odd Cals aut DuUteS LOf atheuws ymbpols.. 

There are at Teast two reasons why research = on 
Blissymbols is important. First, Blissymbols were intended 
EOmESCE VCS eetihCueDaSiS wa toreean. internationals «Written 
communication system using symbols that unambiguously 
represented words and their meanings. However, since the 
Inte oduct 1 On mwO Wha SSVI Ol Seeidse as'communicatlive osivsten-s 
theigemuses Nasaw Spbeadaawhinouturthenerelationship between 
symbol and word having been tested empirically. A second 
and more theoretically interesting reason for studying 
Blissymbols 1stwetnat? qtheyeeaner truniquelyacnonverbal in 
Structure and represent abstract as well as concrete 
concepts singularly. In Combriasity natural language 


logographs use syllabic scripts to represent many of their 
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abstract COnCentSmand, «because Oremtnerly —close relation 2 v0 
Spoken language, even the  pictographic symbols have 
incorporated phonetic cues to their pronunciation. Thus, 
Blissymbols present researchers with a unique opportunity 
to investigate the cognitive consequences of a "pure" 
nonphonetic logographic symbol system. 

nem thesis seconsists “ota programmeot research which 
began with several studies to determine the relevant 
psychological Ait mibUutes MMO MEG I SSymDOlSmmandsem ces te eciie 
Validity and reliabilitywof ‘these attributes. Following 
the pilot studies, norming studies were carried out to 
build a large pool of symbols that represented both 
abstract and concrete words to be _ used later in 
experimental studies. The studies were conducted within 
them frameworks of edual scoding theory (Paivio, 1971). ihe 
Eemaindete Ot mLIicmeIntroductioneawiile-detail “some For w.tnie 
historical and theoretical Wissues relevant to the study) of 
Blissymbols, and outline the relevant assumptions of dual 


coding theory. 


Historical and Theoretical Relevance 


LienseeDOOk, se ceMantogrvaphy-cBlissymbolics (1965) CK. 
Bliss proposed an international visual-symbolic language 
that was modelled after the Chinese system of writing. 
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conventional signs or mathematical symbols), and arbitrary 
abstract symbols (or jideographs) devised by Bliss (Archer, 
LOTTA A Blissymbol can singularly represent an idea or 
concept, although the symbols can also be combined 
productively to represent events much as in traditional 
orthography. This capacity to represent time and space 
using only conceptually based logographs, whose structure 
CivccmenOmeC I ecaatOMELNei Te sprOnmUuncC Tat) On, 1s 1. .cCOMNLrdast | LO 
natural logographic writing systems Wines Chinese, 
Japanese, and Korean). The natural systems use lTogographs, 
of which many are  phonograms, in combination with 
syilapariess "Or ws alphapets "to attain “the’™ same" goal™ of 
communication that Blissymbols achieve without the addition 
OMmesuUch mings tic. components. 

The symbols never gained acceptance as an international 
written language. However, they were adopted in 1971 by 
ChemeuncariO=cripoled “Onigaren semGentre in = Or 0n.o =tOm. pe 
used with Cerebral Palsied patients with norma] 
intelligence. Prom mun tseeredn hy —=Deginning, = tne —Claunical 
application of Blissymbols has been extended to such 
handicapped populations as the deaf, mentally retarded, 
multiply handicapped, aUuen Sel Ces and blind (Blass 
Communication Foundation Bulletin, 1977). The symbols are 
now being used in over three thousand centres throughout 
NorthewAnericaseand: ‘Burope® (Arcirerjeen977). Unfortunately, 
basic research on the symbols has not kept pace with the 
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clinical studies have neglected some basic issues involved 
ita tieomprocess ti Ore yrLtLenmema cer Tale om lie™ next = Sec iT on 


details one of the relevant questions associated with these 


DaswCmissues: 


Stimulus Attributes 


One "of = *the = most important questions that has been 
neglected in the applied studies is the identification of 
StamusUSe eat tributess = tndteware releVant.."to “nrocessing oT 
BIsoVMNDOIS. Stimulus attriputes are "considered only i 4 
general way during the selection of a system to be used in 
LiemanVye awl tout. reterence sto efindings that indicate =the 
importance of relevant psychological attributes of stimuli 
in cognitive tasks. For example, it has been demonstrated 
that the concreteness of a stimulus correlates positively 
with performance on a variety of tasks that are relevant to 
memory studies (for reviews, see Gorman, 1961; Jampolsky, 
1950; Olver, 1965; Borkowski & Ejisener, 1968; Madigan & 
EANGencen= mic oUssEPadiy10 “a Lanmeyeu | 900). aS Welle ase tasks 
that emphasize associative speed (e.g., Paivio, 1966; Smith 
& Harleston, 1966; Yuille & Paivio, T6572) and 
commundcability sof. words: )(e.q., Begg.. Upfold §& Wilton, 
1978). Despite such findings, the methods used in teaching 
BLISSYMDOSsmaoeneraliy  takemino account Om. COoncreteness, @oT 
other variables that might affect the cognitive processes 
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aiGiocen gaat eral. e.h0r examplessrasr eV ewesot the: pentinent 
literature reveals that recent research with Blissymbols 
has been concerned with applied problems such as practical 
considerations for implementation (Harris-Vanderheiden et 
& bers 19753 Song, 1S 7or Galloway, 1978); comparative 
learning between different systems (Clark, 1981; Hurlbut, 
Iwata, & Green, 1982); and effectiveness as a communicative 
Systema@tCRosssal979)e. The onde nonclinicalyrsitudy Mfoundewas 
a recent investigation on the guessability of Blissymbols 
as compared to two other pictoraphic systems (Musselwhite & 
Ruscello, 1984). Lome dSe Ost SS UdVeemaS Ball Ath CoeO bens 
cited, there was no mention of psychological attributes of 
the stimuli. 

This neglect of stimulus attributes is not unique to 
EDeGwscUdVOes0 Saee5 IuiSs.ymb.o 1 7. kOs MaSMLD DOL wesc. US CwmnAO f 
Blissymbols and the procedures carried out .in this thesis, 
LHOmm—CT tdci SMSien) CVG edesadteme ties hesecarcheagwiitn, i nactucda 
language logographs is used to illustrate the pitfalls that 
should be avoided and issues that should be addressed by a 
S¥VSlLenaticaprodgam. ~ I heonext section awillebriefily discuss 
the research with the natural language logographs as it 
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Research with the Natural Language Logographic Systems 


Recent criticisms of the research with natural language 


logographic writing systems (Hung & Tzeng, 1981) dealt 
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attributes. For example, Huang and Jones (1980) were 
Cal uici7 ede; Oneida ilUbemt OMS DeciDyartncmmuna cure: arO hs tien al 2 
Singles = chanacterse they arbitrarily selected for their 
study, while Nguy, Allard and Bryden (1980), # 4=were 
criticized for misclassifying the Chinese characters they 
used in their research. 

Another variable, the phonographic nature of the symbol 
characters, has been neglected in the literature. Gibson 
andelevans (19/5) sepoint solute that though the iphonograp hic 
characters do not represent the component sounds of their 
spoken name, they do give clues to the pronounceability of 
the character. Figure 2 gives two examples of chinese 
phonograms and how they operate in changing the 
DEOnUNCciations-and meaning of “the base characters. These 
clues may confound results in logographic studies in which 
picture-word type comparisons are made, These clues are 
absent in Blissymbols. 

ES ¥.chiowkouy'1 StS interested in Chinese, Japanese and 
Korean scripts have raised the issue of whether the symbols 
ALbemprocessed Lite pi ClUreSWwreitven swords, por both = shor 
example, Gibson and Levin (1975) suggested that Chinese 
chanaatvemsmaarewssamiular to epactures sand different “from 
traditional orthogography (written words) in three 
respects: ) (1) they are graphically unified; (2) they may 
represent features of their reference directly (e.g., the 


trunk and branches of a tree make up the character for 
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Figure 2. Examples and Explanation of Chinese Phonograms 


(a) 


The character on the left side is the base character 
and, 1S. pronounced asp /wang/.. lhe three, characters son 


the right are derivatives that contain the base charac- 


tereas ay clue, to .therr pronuncLativons,. .5 [ny fact, 4 they, 
are pronounced as /wang/, /wang/, and /wang/ from top 
to bottom, meaning "The barking sound of dogs". 

The base character on the left is pronounced as /ma/. 
feamcans SenOrSse., eaANGeg tt. i1Seaaplctogram iby itsele (see 
Wang), 6975). Similarly, the three derivative charac-— 
ters on the right are pronounced as /ma/, Wad A ean 
yma/; meaning, “mother”, “ant”, and “to scold", respec— 
Gively.a iThnus, elf ~a reader knows. how to pronounce the 
base characters, he or she can guess at the pronuncia- 
tions of the derived phonograms that contain the base 
character as a partial component (Hung and Tzeng, 1981, 
Dis wou). 
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tree) and; (3) they do not represent the component sounds 
of their spoken names. 

SaSanuma and Fujimura (1971, 1972) compared two 
Clin VealegrOup Smad inc yer Omne adm Kali im an.dmekalidas sch pes 
With that of ~a normal control’ group. Figure 3° shows some 
Kanji esymbols) “thazeawere originally =pictographic but nave 
evolved through the years into highly stylized ideographs. 
TiCmiwanomes Chip tesistsdsesS Vian amyerand, «according tO msasanuma 
and Fujimura, is therefore well suited to phonological 
mediation, whereas Kanji is not. McCusker, Hillinger, and 
Bias (1981), in a review of Sasanuma and Fujimura's (1971) 
GesuiccmoOoncl uced@eat nat. seul ihe es ya labic akana characters: are 
read via a phonological representation, whereas the 
idéogranhic. Kanji characters» are not® (p 238). Shimamura 
(1982 yeone the other hand. concluded that, Kanji facilitates 
both logograhic and verbal processing whereas the Kana 
PACH iLaceseemainay §Verbal@® processes’. Final “justification 
POLeecOMpDaLinguesymbols “In sthe; pictune-word= context ‘comes 
from a study that used Korean subjects and the two scripts 
OferKOGean me (Pane. ec. earbuck les 1977). The study also 
iMod cCaLeduedial coding theory. directly in ithe: “study sor 
logographs. Park and Arbuckle used recognition memory, 
free GWeca lil. naired-associate recall and serial 
anticipation tasks to determine whether type of script 
arfectede 1ts “memorability. They selected concrete and 
ADs tid ctmeniqitS ime nNOUNSHT GOMmUnemraiVi10.et ud lan 1960) onorms 


and translated them into the Korean tTlogographic and 
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igure; 3: Examples of the stimuli 
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(kanji) as compared with the 


other two types of Japanese lettering (Hatta, 1977, 
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alphabetic scripts (see Figure 4 for examples of each 
SCM pbc The relevant results for present purposes were 
that words presented in ideographic script were remembered 
better than the same words presented in alphabetic script 
lmerecognitionwandatreescecal |, tasks . 

This last finding parallels differences found between 
picture and word recall, and is similarily consistent with 
the idea that different processes are involved in reading 
verbal and nonverbal materials. liate tis... chew process 
involved in the recall of meaningful printed material 
depends, in part, on whether it is represented as 
orthographic or nonorthographic configurations (Besener & 
Com camtemnlo mom p00ks) mouse de HUN Goel Zen da loose 
view that words and pictures are processed differently has 
“eceiveda supports Grom oPaivio., (1971), and his. colleagues. 
Picture superiority over words (Paivio, Rogers & Smythe, 
1968) has been demonstrated in studies of paired associate 
learning (Paivio & Yarmey, 1966; Postman, 197 3)8 
recognition memory (Madigan, 198 3.) ie and free recall 
(Madigan & Lawrence, 1980). This superiority in recall of 
pictures over words, within the framework of dual coding 
CiCOmVA SarsUDDO0MmblVe FOr Loe oDOSsILIONe that tne tWomc lasses 
of stimuli are processed differently. 

The research with natural tTanguage tJlogographs' has 
demonstrated that some logographic symbols are processed in 
a manner similar to pictures. Blissymbol logographs range, 
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IDEOGRAPHIC ALPHABETIC MEANING 


carla, 
Bt oi peace 


+ 
ee be gocd, to love 
are oH younger sister 


Figure 4: Three examples of one character Korean logograpnhs 
and their alphabet equivalents 


The semantic features of the logographs can be illus- 
trated by analyzing them into their component parts. The 
common element for all three characters is the radical for 
woman. In the first example, the second element, which sig- 
Meeles FOOL, 1S placed above woman to denote peace; thus 
peace 1S one woman under one roof. In the second example, 
the element to the right of¥woman means child, with the com-— 
pound denoting good or to love. These first two examples 
meyetrate Ones type: Of echatacter,, the wlcogitcalvaggregrate, jin 
which both elements of the character contribute to its mean- 
Pic neg Ctr oS? 7/1065) slice cirEtcdee anole. LMlusStraresud 
second type, the phonetic complex, in which one element con- 
Errouces tne meaning and the second suggests “the sounds “The 
term "Suggests" is used advisedly; an ideogram is a word, 
but the relation between any phonetic information given in 
the ideogram and how that word is pronounced is complex, in 
part because the spoken language has altered much more than 
the written language over the centuries (Park and Arbuckle, 
LOT). 
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abe tractmetdeodranhs. enepayk@eandm ArbuUCcKIer e977) mane athe 
Hountethatea chins picture-wondmestudgespithenverbal @labeds for 
picitunes @rareummecessar ily deeconcmetey, (np. 633)% It seems 
therefore, if Blissymbol pictographs were processed in a 

functionally Similar manner as pictures, then uhes 
processing would occur regardless of whether the symbols 
represented concrete or abstract concepts. The uniqueness 
Ofaee lissymbolis #tseethata they *nenrkesent sboth eabstract and 
concwetericoncentsrtholistical ly. The symbols of special 
interest ow therefore; tareysthe “ddeographs that represent 
abstract concepts. The question is whether those symbols 
COMET ETIze gatne Babstmactefconcepts pithey srepresente ine the 
sense that they function more like pictures than words in 
Caskisoathiat *iare tsiensi tive #toe such) functional sdifferences. 
The Guesitsion’. implicates’ dualeycoding) theory, ewhich is 


reviewed in the next section. 


Dual Coding Theory 


Dial Bcodinaritieory Shs treelevantie totethe: studyenor 
Blissymbols because the theory emphasizes separate 
cognitive representations LOG verbal and nonverbal 
stimuli: The assumptions: of the model will be reviewed 
specitical lygasnthey! relateptomthe dsswesaofethe thesis: 

PAaiviiomano7d, WI78s yas) jbisedtdualtecoding® theory ton 
the assumption that memory and cognition are served by two 


separate symbolic systems, one specialized for dealing with 
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verbal material and the other with nonverbal information. 
The two systems are presumed to be interconnected but 
capable of functioning independently. Interconnectedness 
means that representations in. one system can activate those 
in the other, so that, for example, pictures can be named 
and images can occur to words. Independence implies, among 
other things, that nonverbal (imaginal) and verbal memory 
codes, aroused directly by pictures and words or indirectly 
by imagery and verbal encoding tasks or other contextual 
CYesme sould senaves additivewraettects one recald. However, 
addttivity iss not “restricted “to verbally and” nonverbal 
codes. PalviloeeandavDesrocnhers “000. ein an="extension for 
dual coding theory to bilingual memory, incorporated the 
assumption that there would be additivity in recall between 
two languages. The results supported their prediction. 
However, Yecal le@for’ translation was’ ess= than “that, found 
for recall of materials coded verbally-nonverbally (Paivio 
Gabanbert 2 19S) Eneyetexp lainedsetiety results ase being 
due to the picture naming condition profiting from the 
mnemonic superiority of the image code whereas bilingual 
coding presumably engaged two verbal codes of equal 
mnemonic value. The relevance of dual coding theory, and 
it's bilingual extension is that they offer predictions and 
procedures to investigate the main question of the thesis. 
To summarize, Blissymbols were selected to be studied 
for several reasons. Parst. «thes “relationship. between 


symbol and its meaning had never been tested empirically. 
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Second, Blissymbols were intended to be "pure" logographs 
which can be studied without confounding from phonographic 
cues that are incorponmaced into natural language 
logographs. Thirds research with natural language 
logographs has revealed a need to control psychological 
AUtribUtesS "Ome the Stim Wise materials carnerully, “and enas 
suggested that logographic symbols be studied within a 
picture-word framework. Blissymbols’y ~ because of their 
Salavively w= pure- —plcuor iain @OrM, appear tO. Delera NOre 
appropriate type of stimulus for picture-word processing 
comparisons than are their natural language counterparts. 
DicieecOdindmetneory (Paivio,) .to7)) ise parti cudann year eevans 
to studies comparing the processing of pictures and words 
because its assumptions concerning the processing of verbal 
and nonverbal materials allow for testable predictions. 
MhesenexXcmeseCtTOn Orserly @OouTclINes. stne = studies tna. 
began the program of research. Only the pertinent findings 
Will be presented because the studies are reported in 


detail elsewhere. 
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BLISSYMBOL ATTRIBUTES: IDENTIFICATION AND MEASUREMENT 


The purpose of the exploratory studies was to identify 
relevant psychological attributes that affect processing of 
Blissymbols by normal adults, and to develop measures of 
those attributes so that they can be compared with measures 
already available for the word referents of the symbols. 
Inweddd itt ON suesicUdieSmulenes Canmiedsoute to establish etne 
validity and reliability of these Si catat 1 DiUNteiSs. The 
following three attributes were examined in these studies; 
representativeness, concreteness and, imagery. 

Finst.« nepresentativeness , (R),, .was. defined. as the 
degree to which a symbol represents its word referent. 
This attribute was of primary importance because Bliss 
(1965) claimed that there is, ™A simple semantics contained 
in the symbols, exposing vague and ambiguous meaning" 
(p-52). The relationship between symbols andas Chear 
referent meaning has not been tested empirically and 
therefore ‘it was important to determine how well the 
symbols represent the referent concept. Second, 
concreteness was measured because the symbols are intended 
to represent both concrete and abstract concepts. Finally, 
imagery value was measured because Of, demonstrated 


predictive and explanatory power of imagery in prior 
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research comparing pictures and words in various tasks, and 
because imagery 1S conceptually related to the 
concreteness/abstractness (or Tconne VS noniconic) 
representative nature of Blissymbols. 

The general approach of the research program was 
consistent with the guiding theoretical model and attempted 
to avoid the criticisms directed at the research carried 
out with other tlogographic systems. BOGE exampilic,! @GMi's 
sectiongebegins #by rmMdescriibingemived studies 'adesignedt fio 
identify and measure the relevant psychological 
atimibuces INGlhea descriptionmotginne istuddest tis, limresdmtoa 
tneetessentrale points ,.tas }detatlednaccountsmiof ithe® studtes 


Gan bentound int ovettichifand Paivioi( 1981) . 


Representativeness Ratings by Naive Subjects 


Tent sini tials studyae (Yovetichams 8Raiviiosar 1980 }eewas 
designed to provide representativeness ratings for 
Buassynbols ) ital owere™ «original lyetintended to Sréepresent 
abstract and concrete words. Forty subjects, selected from 
the university community, were asked to rate 3.03 
Blissymbols on the degree to which each symbol represented 
the written concept. The rating required subjects to make 
a judgment on the degree of relationship between a symbol 
and a corresponding word (see Appendix 8B). The ratings 
were done on a seven point scale (cf.s° Paivio, Yuille & 
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betes Indl Catan athdtesubyectsmut i tized=ethe ifuhl extent tor 
ENeCamesGaeker hin watinestyes anat tl ngsee a (x= eae. Sou However, the 
distribution of scores was slightly grouped at the low end 
Ofethemscalenm(47.5 2hofathessynbols uwere matedras: bess. ithan 
BEQaesWneGeas Malc elm cme were teratederasas 5.0 gor Pfabove)t 
Intra-subject reliability, was calculated using the 
representativeness ratings of 18 pairs of synonyms, each 
member of a pair being depicted by the same symbol (e.g., 
big-large). The results revealed a high positive 
correlation (r= .89) between the synonym representativeness 
Wide Sry PWNIALCACING: PaSaitalS Faction yy eMedalLabpuul 1 LY. Pearson 
product-moment correlations between the symbols! R values 
AiCmt Cm VdlleS = aval labpeumratvi10 “eto odl.ss) eulotbo) tor 
concweteness imagery, meandinghulness..: pminted familiarity, 
and Thorndike-Lorge frequency of the corresponding concept 
revealed low positive correlations between 
representativeness of the symbol and the other variables 
Grete 2 TOs a Cee ae aint] Omi Oyen CONCRETE N GSS 4 | wlr = hon wa O 
Denteds tami Widiueys. Ma. (So FOL meanindhuines ss eeand! hoes 
DOr eunohidixe=lorgess requencya.di-3 01) eealndependent at-cect 
analysis across Subjects for male and female 
representativeness ratings revealed no SA Oni tt .ca te 
difference between the sexes, t(38)= 1.18, p> .05. 

The low positive correlation found between R and the 
ot nerssVarn lables « 1 iddcatves ethaty iteis, not erelated auto “any 
GReat sex tendt. sslOugatNeSsemaVak laDJes. The low correlation 


between R and concreteness is somewhat surprising, however, 
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since it would be expected that concrete items would be 
represented by pictographic symbols and would receive high 
representativeness ratings due to their iconicity. The 
abstract items, on the other hand, would be represented by 
ideographs. Because the subjects were naive with respect 
COeetnea meaning sof “the symbols their “private and “partly 
idiosyncratic representations may have conflicted with the 
Blissymbol representations. Thus their lack of knowledge 
may have depressed the correlation between R and item 
COMEEeE Tene s S:. The effect of knowledge of tne system on 
representativeness ratings was investigated in the next 


SCuay. 


Representativeness Ratings by Knowledgeable Subjects 


The second study (Yovetich & Paivio, 1930) 
investigated the degree to which knowledge of the language 
members and morphological rules of Blissymbols affected 
their representativeness ratings. Forty subjects were 
selected if they had the minimum of one course from the 
Bliss Communication Institute CBC t) on the use of 
Blissymbols. lt) Was expected that sthese “subjects  coudd 
apply their knowledge of the system to the rating task and, 
therefore, that their R ratings would be higher than the 
ratings obtained from naive subjects. The argument is 
offered that these subjects would engage in additional 


processing by searching for simple symbols within complex 
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ones and applying the morphological rules of Blissymbolics 
to analyze for meaning before rating them. This activity 
therefore is a process of reconfirmation of a previously 
learned symbol-concept association. inemcOneras: aah ceewas 
agrued that naive subjects would rate the symbols according 
to the degree to which the symbol coincides with their 
private and Did Tau iy, id7osyncratic. «conception or ) eine 
nonverbal or symbolic representation for that concept. 

The resultant ratings supported the expectation in that 
knowledgeable subjects rated the Blissymbols significantly 
higher than naive subjects, their mean being 4.23 as 
compared = to a mean of 3.4 for naive subjects, t(73)=14.0. 
p<.001. Comments by many of the "knowledgeable" subjects 
confirmed that they were applying morphological rules to 
process the symbols. That is, they were reading the 
Symbols Or meaning before rating them on the 
representativeness attribute. Based upon the higher mean 
rating and the subjects' comments, it appeared that 
representativeness was a psychological attribute that was 
affected by the subjects' knowledge of the symbols and the 


morphological rules of the systen. 


Incidental Recall 


The next two studies were designed to test the validity 


of representativeness as a relevant psychological attribute 


OMeblassymbols. her first studye\ Yovetich & Paivio, 1980). 
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Using mci nc denpaimeneca Wortask explored. thes effects (oF 
Blissymbol attributes on relatively short-term recall (SIM, 
N=28) and relatively long-term recall (LTM, N=14). The 
rationale was that incidental recall would provide evidence 
On sthles Validity of ithe R “attribute early in the research 
program. The volunteer subjects were selected from the 
university community with the only restriction that they 
were not familiar with the symbols or the experiment. Both 
STM and LTM groups were required to carry out the orienting 
taskee in which they rated the R values of the symbols. 
immediately  uUuponemcomoletionmpof the rating) “task,) Stne 
participants in the STM condition were handed a new sheet 
with the symbols rearranged and unaccompanied by the 
written words. They were asked to write the words that had 
been previously paired with each symbol. The members of 
the LTM group returned within a three-week period at which 
time they were asked to recall the nouns that had been 
Dorned with the’ symbol» cues. TNeerCeswhcs 20 t. at henns cuay 
revealed the following information. SUDYECtS | In) Inewro iy 
task correctly “recalled 28% of the nominally correct word 
tabels “for “the “stimulus symbols. Angmeaddtt Lona l wie § 
their responses were synonyms of the words originally 
paired with the symbols. If one views the synonym 
Responses as correct, the total correct response percentage 
INeCeasSessst 0 Soe ln contrast, subjects in) the Eph group 
were only able to recall 4.4% of the words and an 


additional 2.3% of their responses were synonyms of the 
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Table 1 


Correlations of representaliveness and concreteness with mean recall of 
the 303 items across subjects on the incidental learning task 


Representa- Significance Concreteness Significance 


tiveness Level Level 
STM (df = 301) 
Nominal Recall 0.689 BO Oil O.,30h1 (Ot 
Synonym Recall OL 729 -001 a2) 01 
LIM (df = 301) 
Nominal Recall OS575 -001 0.204 a lO! 
Synonym Recall e622 .001 Oh ZANE) Su) 
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correct word, for an overall correct recall percentage of 
Ss FAAS Ingpaddition, Fabhewle ShowSs.tnat. «mean recall mscores 
for the 303 symbols correlated moderately and significantly 
with representativeness values and mildly but still 
STUntimcancly oe With seconereveness “of othe word concepts. 
These results Suggest that the most effective 
Characremi sit i.¢ of the symbols that enhance their 
learnability is the degree to which a symbol is perceived 
as being highly representative of the concept. 

Exon iit Ons O mea Meax temsenrecal Ledvcin= both SiM mamdr lat 
CONG OnSmEreved led.) thatedca amr “Ot. stile: 1teMS aslnemtncr mou 
Condition and. 63%. inthe LiMecondition were rated high on 
both symbol representativeness and word concreteness. These 
Besulusmsugqgest. that) .thejmost effective characteris ti Gator 
Dip pmsol Ms sand ML Miei Sea the wedegrees tor which sar es ymboumars 
perceived as being highly representative of a concrete 
concept. An alternative explanation for the results might 
be that the pictographic or iconic symbols simply made the 
task a reconfirmation of the association between symbol and 


word rather than recall of a newly learned one. 
Transparency of Blissymbols 


The second validation study (Yovetich & Young, 1983), 

examined the influence that representativeness of symbols 
tng ak 

and concreteness level of their word labels, upon the 


tmansipanencyeedore «"guessability") of e645 08 bissynbol si: 
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Subjects were asked to give the word label they thought the 
Symbol represented. Transparency was determined by scoring 
written responses to symbols presented without labels, as 
exact, synonymous/(related) or other. The prediction was 
made that subjects would be more accurate in labelling 
Symbols independently rated high on concreteness and 
representativeness than symbols rated Towson these 
actri bites’. Lie til Sh eSculatrons aaccuraGy  snenersmet Om nune 
correspondance between the written response and meaning as 
defined by the Dictionary for Use (Hehner, 1981). 

In view of the criticism directed at research with 
natural lIanguage logographs, the importance of this type of 
information was strengthened by a recent article by 
Musselwhite & Ruscello (1984). In their study, the authors 
compared the transparency or "guessability" of Blissymbols 
with that of two other symbol systems. However, Tike the 
natural language MJlogograph research, reviewed earlier 
(ovo), mMusselwhite “and™ Ruscello did not acknowledge) the 
iSSUCHOT, —NOn sCONLr Oller Or “thes DSYChOlOg Ca lea tier i DUte Sem od 
Stimuli and their potential affect on learning and memory. 
Method 

AUDI CNS « Twenty volunteer university undergraduate 
students (10 males) served as subjects. They ranged from 
POMC wy.e'd (oS 910 fand.g CMM X=007 16 9) 

Materials. Seventy-six Blissymbols were arranged in 
random order on five pages by an individual who was unaware 


of their categorization and meaning. There were six rows of 


Zo 


three symbols each on four pages and four symbols on the 
final page (see Appendix D). The symbols were selected 


fromethemyovetichwandseaiVac. 1990) datayso.that there were 


sixteen from each of four catagories, high 
representativeness -high concrete (HRHC), high 
representativeness - low concrete (CHRLG), low 
representativeness -nigh concrete GER EG, and low 


representativeness -low concrete (LRLC). Twelve additional 
rtemsen Var Ving snsthe concreteness, value. .of their written 
concepts, and unrated in terms of symbol representativeness 
wener sincHUdedseto server aswe foils 4 tor, thes four specific 
catagories. 

Scoring. inne Sresponse  eforg,each. symbol gwas scored 
according to the meaning as defined in the Blissymbol 
dictionary. Subjects’ responses were tallied for exact, 
synonymous/oOnasce lated, thand ig twother". An. “exadecteascore 
required that the response match the dict tonanyvis 
definition. If the meaning was an equivalent or closely 
Ge liavedeswordamtouwinew bode sdetinicion, tt “was scored ras 
synonymous/related. The "other" category included 
resnonsesmitnav Wenespnysicaledescriptions, of .the symbol) or 
its scomponentss feand ebilanks apelnimtherd imalicana hysis yo, the 
data, the exact and synonymous/related responses were 
collapsed . mune ratwonaleby oy collapsingaethesesresponse 
types into one was that the question asked in the present 
study was for naive subjects’ perceptions of what the 
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response that matched the BCI derivation. 

Transparency of Blissymbols, as reflected in the number 
of exact and synonymous/related responses to the symbols, 
turned out to be related to their representativeness and 
concreteness values. AS tvoOggnactor wanalysis of \Vartance 
yielded significant effects of symbol representativeness, 
EGISTOV=s 063395 ep SR 00TE Vabe @econcretenesis’,’ F(1319)=80878% 
Per OC erand | then ree@intermaction /F(1S 18) =107. 175% p<? 001: 
Newman-Keuls analyses showed that all pairwise differences 
WEReCEESTION#: teant, Seaxicept’ Tor, sthe’ «difference | ‘between SURLE 
andre LRH Ce Thies eesymbolemataansparency (tdecredses Seasrema 
CUQCiOny ofenttivenmisti muibluses abtmibutes sr such that sHRHEC> 
HREGe> TURHOAD EEREGIUGtawould appear that the R attribute 
has the stronger influence on symbol transparency. This 
judgment is based upon the finding that, with the exception 
Ofnerthesmecesponses Titojerthe AHRHCia symbols; r ther largest 


percentage of symbol responses were scored as "other". 
Reliability of the Representativeness Attribute 


The final study of the preliminary series (Yovetich and 
Lobb, 1981) was designed primarily to provide information 
on the intergroup reliability of the representative ratings 
obtadnedhpe inn ituey ontginalantiyoveticnami&  Paiv io.)9e1980) 
Studies. Forty subjects were drawn randomly from both the 


university and community at large and asked to rate 175 
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Blissymbols on the degree to which they represented their 
word referents. One hundred and twenty-nine of these 
symbols were a representative portion of the 303 symbols 
from the original VOVebdGN sa waniGaePatvinor © (4boG0) Stirays 
Forty-six new symbols were added to prevent clusters of 
Symbo ise from athe origanad tsitudy. 

Ratings, made on a seven point equal interval scale 
with one being poorly representative and seven highly 
representative, varied from 1 to 7 indicating that the full 
range of values had been used. The overall mean was 3.93, 
compared With a “mean of; 93.559 "tor “their 1980 “matches. 
Correlational analysis revealed r=0.78 (df= 127) between 
the mean representativeness scores for the 129 symbols 
common to the two studies. 

The values of representativeness for the 129 symbols 
were compared with the Paivio et al. (1968) values for 
concreteness and imagery. As in the earlier Stuay. 
Significant but low positive correlations between 
representativeness and concreteness. (r= .15) and imagery 
(r= .29) were found. These results were similar to those 
reported in the Yovetich and Paivio (1980) study. 

The above studies evaluated the dimensions of 
representativeness of symbols in relation to their written 
concepts. In all the studies it was found that a symbol! 
could be highly representative (HR ) or relatively 
unrepresentative (LR) of either a concrete or abstract 
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the representative value and concreteness of symbols 
independently in experimental studies witn Blissymbols. It 
was desirable, however, to first measure another variable, 
the imagery value of the symbol, and determine its 
relationship to representativeness. This was done in two 
norming studies, which also met a need for a larger corpus 


of symbols. 
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IMAGERY AND REPRESENTATIVENESS RATINGS FOR 464 SYMBOLS 


Study # 1 Representativeness Ratings 


The purpose of this study was to collect 
representativeness ratings on a farce r number of 
Blissymbols, some of which were common to the original 
fovetichmandaPaivion wi 980 )mnj hot studyseand to the, Yoveticn 
andmeboDDeIIS Ti evalidation wstudVvV.s ltawasedtticipated gthat 
the larger number OtamaGated symbols would permit 
COMSUBUCTAONE.Of pliGtseawithout athe wiedundant. configurations 
occurring within compound symbols. This redundancy of some 
Simple symbols within complex configurations, esnecially 
WLtHiNeecne we URHC MandagERLGuehistsjseewas # beldevyedys tom shave 
amnectedeatne mresultSaaminal the Paalovetichy tia Paiwio.es 1980) 
paired -associates learning studies. 

Method 

Ryocedureews bortvesvodunveer subjects  (20sumales)ainaive 
to Blissymbols, were randomly chosen from the university 
population. Subjects were between the ages of 18 and 27 
Withee deemean age Of  cl.5 and smedjan age of (2l. [hey were 
Lestedmainsasclieat Setting seriner. Individually or ih) sina iu 
groups of one to three subjects over two testing periods. 


Each subject was given a test booklet and written 


fe 


; . at 
1 CBVITAS 2coney eae Se 
' ; - 


30 


ISL RUCELONSuCOmuma ceed hisStmOtTmSVMDOUSMmaS@tOmc hen ceded, Ou 
relationship between a symbol and a corresponding word" 
(seaev JAppendixg  B, foygmos mde tadwedemdescriptaon ~ off the 
instRuctions to subjects). Items were rated on a 
seven-point equal interval scale. Agejudgenent prot ead 
indicated a symbol low in representativeness, whereas a 
rating of 7 indicated a symbol highly representative of the 
meaning of the word. 

The two test booklets were composed of ten pages each. 
Each page contained 24 symbols, except for page 10 of each 
booklet, which contained 1G and 17 symbols, respectively 
(see Appendix B). Together, the two booklets included 
465! symbols. The seven-point scale on which subjects 
rated each symbol's representativeness (R) value was placed 
TOsaunecuer ign t0% ethe vsymbolaosihe, first anines pages of each 
booklet were collated in multiple ways to control for 
Conte xLUdlekandepracti ce Jetfecus.. Page 10, of Meach, booktet 
contained subject information and was always presented 
Ta.sit. Presenba toni yOndems jou, Gti ptest; «booklets vawas 


al teynateduacross subjects. 


I The symbol-word pair for "“storeroom" occurred twice 


i0uetne WoGnOtTOCONpnand em Sincemathere. Was no uSignificant 
difference between the two scores (i.e., 1.93 vs 2.03) one 


score was randomly eliminated. 
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Results 

The resultant mean ratings of the 464 symbols ranged 
frome eomtom yeOrewindiicacinormenate thee nul | eranger on =the 
scale had been used.°° The overall mean was. calculated to be 
2.97, lower than the 3.4 mean in the original Yovetich and 
Paivio (1980) study. The ratings for R were grouped at the 
low end of the scale, with 60% being rated equal to or less 
ChaneseOne and only=(0s,ebeina rated 5.0 vor higher. 

Forty pairs of words (synonyms), each pair represented 
by tne same symbol, were used to test the within subject 
reliability. A correlation between the two sets of words 
Hace nOUnGmELORDCMOOVemIndreani no tnat tne: reliadlieyeon ative 
ratings was satisfactory. 

AiemINndepenienteet=<TeSitamwasm calcitiated Tor Ro sacross 
subjects to examine sex differences in symbol rating. The 
GesulbcserindYcaved.= NO -Signiticant difference between “the 
means of male and female ratings for R value, t[38] = 0.62. 

The mean symbol R values of the 175 items (129 matched 
Svivols® plus 46870115) = tromstne 1ovetich “and “Lobb (198i) 
Study correlated .94 with the same items in the present 
StUdCys eT Sm@Connelationmwasemicnher= than tne  ./o reported 
between the Yovetich and Paivio (1980) values for R and the 
Yovetich and Lobb (1981) values. 

The second (cf. Yovetich & LaFlamme, 1982) of the two 
studies was designed to provide imagery values for 464 
Blissymbols which had been rated on the dimension of 


representativeness. The selection of the imagery attribute, 
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as opposed to concreteness, was based on the assumption 
that pictographs representing concrete verbal concepts are 
by definition concrete themselves, and that ideographs that 
represent abstract verbal concepts are similarly abstract 
DVeecCud Nach oOnye SOmALON At rol to was Note enecessary to collect 
concrete values on the symbols. However, concrete and 
ADS UMA Citses (MND O) SeECOUMaVvarVemine heir scanpacity to, evoke 
imagery and it was important to determine the extent of 
this relationship because imagery value has been shown to 
be a strong predictor of memorability and other reactions 


COS UamMUa. 


Study # 2 Imagery Ratings 


Method 
POmtUyEEVOLUntee Te sup sects. 020), males pand. 20. females, 
naive to Blissymbols were selected from a university 
population. They were between the ages of 18 and 25 with a 
mean age of 21 and median. age of 20. The subjects were 
Lecteceeliiedwoulet WsettingselthersindivaditiallLy or vin staal 
groups over two testing periods. Each subject was given a 
Lest sookwlet Wi thelordanization, of . thes booklets: , were 
identical to those used in the preceding representativeness 
STUCVP eran Cm WaittOne ins tGuct 1OmSeetOsenrid tied. S:t sOds oS.VMm bias 
as to the ease or difficulty with which they arouse mental 
images" (see Appendix 8B). LenS. y WGC. uated. puOtuac 


seven-point equal interval scale. A judgement of 1 
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indicated a symbol Tow in imagery, whereas a rating of 7 
indicated a symbol with high imagery value. Subjects were 
encouraged to ask questions before proceeding with the 
Cesc Lieve were = ausow mistructea not toe Took Dack* eat 
previously rated symbols. 

Results 

The mean imagery ratings of the 464 symbols varied from 
CAA ero On indicatingethat the fult yange of Values nad 
been used. The overall mean was 2.96. The results were 
grouped toward the Tow end of the rating scale, with 68.17% 
Ome syNDOlS  sgTVen a=*Mean “imagery racing of & "ore less and 
On micecOee OVEN anew Inagery racing oo or mores. Jlimcne 
Eaminecre vOVeti Che and “Woppeet loot) "study, 2377" 907 Y= tie 
symbols were given representativeness ratings of 5 or 
more. inveadds Crowe resurcseindicated’ that the percentage 
of symbols with combined mean representativeness and 
imMmegery -VarueS "Or o "Or less! Was 6.6/% and of 5° “or more 
7.74%. 

Within subject reliability was based on the same 40 
repeated items used in the representativeness study. The 
correlation between the means for these items was .93. 
Reliability ratings can, therefore, be considered 
SaUStacuomy. 

The imagery values were correlated with the values for 
symbol representativeness and the Paivio et al. (1968) 
values for word imagery. Blissymbol representativeness 


values correlated moderately (r = 0.60) with their imagery 
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values and less strongly (r=0.30) with the imagery values 
Crete conrespondimgmconcentcem(d:= 4025. apr .0:1 ior both 
conredatd ons. Additwonalay, eed fOWsspOSa tive correlation 
was found between imagery values for Blissymbols and word 
imagery (r= .18). Also, an independent t-test, indicated 
thatemaleuratingsy<s. 4c) sand. female,ratangss (x= 4a33) lot 
imagery did not differ significantly, t(38)= -0.620). 
Discussion 

Representative values for Blissymbols were more highly 
correlated with imagery values of symbols than with imagery 
values of the written concept. This relatively moderate 
correlation (r= .60) between representativeness and imagery 
VieiUes GOfetb | Iss ymbo) Ss. may ibe ga, resul t..of, ytne,stwoosca kes 
measurang a “portion” ofethessames Variable... Paiyio et eal. 
(1968) found imagery and concreteness values of words to be 
Hie VeRconmenated) “(coy mandmsuqguestedmethat tnese scales 
were essentially measuring the same variable. Though the 
Magni tude: Ofethelwresenty correlavion is not jas. largescas 
aval OS? itomelo USULT CREW tlVepsharGea etOn SUCCES teL athiad 
representativeness and imagery value of symbols may not be 


separable for the purposes of analysis. 
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LEARNING AND MEMORY EXPERIMENTS 


Thee’ *studies*™ rev ieweds *thius faye did anotee inciude 
ManipitawtTone lof. StIMUIUS scnaracceristics directly "to= Test 
their effects on bearming 9 for memory. as chapter 
describes four studies that address the effects of stimulus 


attributes on learnability and memorability of Blissymbols. 


Learnability: Paired-Associate Learning (PAL) 


RheSfirst® experiment (Yoveticn”& Paivio, *1981),° varied 
the attributes of Blissymbols in a paired-associates (PAL) 
Lecaiimttask: « Ihe wesulcseop ene incidental: Tearninge tas« 
(Yovetich & Paivio, 1981) described earlier revealed that 
symbols rated high on representativeness and representing 
concrete nouns, were recalled better than other 
combinations of the two attributes in relatively short term 
SEM and relatively long iterm™ (LIM) memory tasks. This 
finding prompted the following experiment using a 
paired-associate paradign. 

Method 

Desian. ines attributes “or =representativeness “(R)" sor 

the stimulus symbol and concreteness (C) of the response 


word were orthogonally varied on two levels, high (H) and 
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low (L), corresponding to a two-factor randomized block 
design with subjects as a random factor, and experimental 
conditions’ as’ Within =subjects fixed factors (Kirk, 1968). 
The design also included two retention intervals, referred 
to hereas soiMPandel LM veondi7t Tons. 

mUbGECtS'. Twenty-four University of Western Ontario 
students (12 male) were selected from the Health and Social 
scyences= “faculties: they ‘ranged™ tn -age® from 918 “tor 24 
years, (x= 19.8, mdn=19.5), and had no prior knowledge of 
Blissymbols or the experiment. 

Materials. Slides of the symbols matched with their 
word referents were constructed using the items from tne 
Wovetich Wand Paavio ’(0198n)tnormsY* "The slides were randomly 
ordered within four blocks of sixteen items corresponding 
COMOnOLOr TOURER EVE RSSSHRHCEPHREC, BRHOSP mind LRG. 

Procedure. The same subjects participated in both STM 
and LIM conditions and were tested individually in a quiet 
room. On” themistudviy trial ethe  (symboleword "pairs ) were 
Deesentcdeunr thes form. ofe siides projected, on ay screen cat 
9-second intervals. In the STM test Unie |, the 
presentation of the list to be learned was followed by a 10 
to 15-second interval after which the symbols, re-ordered 
from the learning sequence, were presented singularly at 8 
Second) intervals sas. stimuli edurings which time’ the “subject 
Was required to respond verbally with the name of the 
symbol. The long-term memory (LTM) test followed after 


eight days of the learning trial and followed the same 
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testing orocedUres mds. ins themolmiwcondit Lon. That is.) the 
64 stimulus symbols were presented in a new random order at 
eight-second mntervals for thepsubject.s response. 


Results 


Anseiice pendent st=teste analysis wes fitst. conducted = to 
determine whether the responses of males and females were 
different from each other under STM and LTM conditions. No 
Significant differences were found between the two groups 
andeseunenerane eSex was not incorporated as a factor in the 
Res tooTeinenanalyses™ 

inet imeans %eca]li scores for STMweand LIM conditions are 
STOWNeInT WOUTe soe tlt cane bemseen) *that in both) conditions 
highest recall was for concrete words whose symbol referent 
was highly representative, while lowest recall was for 
abstract words whose Symbo] referent was low in 
representativeness. 

ine: | anesys 1Senoe mthes Pestltsa far ithe SEM condition 
yielded Significant main effects for both 
representativeness:;of (the stimulus “symbol) F(d),23)=84).297 
Daa. 00d; INC aMMGOnChe Ceness= ~OTmMEthetminespanse Lmiwond. 
Fusco) 200ml A. eee5 i. 001. The interaction was not 
Sonim cant. ineeeCOntrast ses (Nes LIM ps Cond tion, “revealed 
Significant hese GeO acl acces ie CLS were meseniid cl wenes 6. 
Pest = oOo eee 20 se CONCTOLCNeS Ss ay aks(ils 2a) 3.0 ord urs 
Die 001 Sand we the guntenactdonkwe hats 23)=48.75, p< 2001. 
Paired comparisons of the LTM results, using Newman-Keuls, 


revealed significant differences (p < .05) between all 
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Mean Recall Scores for STM and LTM Conditions: 
Significance was found between all but the HRLC-LRHC 
ErStsanne thew iho vcondition 


G 


os) 


conditions except between high representative-low concrete 
(HRLC) pairs and low representative-high concrete (LRHC) 
pairs (see Figure 5). 

Discussion 

The paired-associates study manipulated stimulus 
characteristics of symbol representativeness and word 
eonemetvenesis ydinectiy sto tsitudy vihfieir yeffects on eonertrial 
learning. Lhe Stwos fattimrb utes. were «<folnd esto schave gan 
interactive effect on learning only for the LIM task and 
this finding may be the result of a floor.effect on recall 
Oem ERC Enaims « In, yaddiddonseesymbolswordiepa its e(iseas fa 
total of 16 items) that did not elicit a response from 25% 
Onemnones oth themisubjects sine boths SIM and: LIM conditions were 
examined and the results revealed that these symbol-word 
Pagms) Cane Strom meariaeal 1S tsyeexcep Ga -HRHC. TNtise Sehendi.ng 
further «supports the conclusion offered in, the incidental 
lear ning® taskyw@ithatieniconicwmork pictognaphicesBlissynboks 
matched with their concrete verbal representation are more 
easily learned. 

The results of the paired-associate Jearning studies 
Shouldatbes interpretedsiwithaecauttonse for several: reasons. 
Fans. they were conducted on adults who had some 
university education thereby limiting any generalizations 
COMM individuals jewhosf have ihiadeesome;t university betraining: 
Second, itigis impossible toypassesspetherr degree: -totewhich 
interference from established representations for the 


concepts may have affected the results. For example, 
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subjects may have a representation of "Freedom" that is not 
CONSTStent = W1ILil theres lissymbol “representation, for this 
GONCED ts If so, these personal representations of the 
CONCEP TS== MIgGnt interfere with the Learning. Or” = tne 
Blissymbols. aie interference would be expected iin 
particular with those symbols rated as less representative 
Gre comcrete Wordgs, (Toe. LRHC) which would "bes "expected: *to 
have previously established associations between verbal and 
non-verbal representations. ivind. tens = uUSsede en a tie 
paired-associate experiment were drawn from the corpus of 
symbols whose representativeness values were obtained in 
the Sinitial- V¥ovetich™ and Paivio’ (1980) ‘study. © °S¥mbol=word 
pairs matched for low representativeness (LR) of symbol and 
high concreteness (HC) of word or low representativeness of 
symbol and low concrete value of word were difficult to 
Pind. “"Asi*a@consequence Sethe 16 symbol -“word pairs in the 
LRLC Tist included eight in which the symbol configurations 
had a stylized "heart" as one of its components (e.g. 
freedom; ar eis tana anpect ion). Thais. common 
conponent Mtprobaply  @increased@ethea ditficulty wof  =stimnudus 
GUsewiminatrOn we wit "thes sesttuterthateeERLCaspaigs lade The 
lowest mean recall scores. 

The next experiment used new symbols and a bipolar 
(H-L) manipulation of the representativeness value of the 
symbol. Tomravoid = fany sconfoundings” sromee uncontrolled 
inverstimuluss simplard ty, them LR Vr symbo lsiiwerer "careful ly 


selected not to have Similar components im  Stheir 
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Construction. ands tOmpe more: comparables ingtnis respect (to 


the stimuli in other pair types. 
Learnability: Effects of Modality and Stimulus Attribute 


One goal of this experiment (Yovetich & McBride, 1984) 
was to determine whether Blissymbol learning was affected 
by the presentation modality (visual versus auditory) of 
the word that represented the meaning of the symbol. A 
Second purpose was tO test the replicability ‘of “tne er fect 
of representativeness value of the symbols on the learning 
of associations between symbols and their corresponding 
verbal labels. 

Method 

Subjects. Forty volunteer subjects (20 males). janaive 
to Blissymbols, were selected from the community and 
university populations. Ages ranged from 19 to 26 years 
ame oO mdn= e220) wea iteesubsectsunad mt least, sqracemsl. 
education, and some were attending university. The 
subjects were randomly assigned to one of two groups. All 
Subjects reported normal hearing and visual acuity. 

Materials. Sixty Blissymbols were selected from the 
Yovetich and Paivio (1982) representativeness ratings for 
464 symbols. The sixty Blissymbols (30 hug haen sand 950 slow 
R) were randomly divided into two lists, each containing 
equal numbers (15) of randomly ordered high and low R 
symbols. The symbols in both lists were paired with either 


written or spoken word referents (i.e., List A-written, 
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PisteA=spokensmList B-wriucen, List B-=spoken). 

REOCe CU Re mca cie SUM cCtmWaSmpnResenued tie OU (Sil ies Loin 
Symbol-word pairs, 30 under each of the two presentation 
Cond 11 Onis in <the -visualeeaword written) condition, tire 
subject saw the symbol and read the word referent paired 
Wot EN sunt Gre Ti CLel mac Ltn ve WO. aSHOK eH maCONGd talon athe 
subject saw the symbol and heard the verbal referent spoken 
over headphones. The items in list A were always presented 
first to each subject with modality of presentation varying 
D¥eenqrou Dp’. irabel Coe2s ows = et hes-orderertn-ewhit cho tives two 
experimental conditions were presented to the two groups of 
subjects. The; subjects, tested findividually, were told to 
read the instructions and ask any questions they had before 
beginning the test. Thre=first™ thirty -sTides=-wererm=then 
presented under the appropriate condition for the subject's 
group. The subjects were then presented the re-ordered 
symbols alone, and asked to name the concept that they had 
either seen or heard with the specific symbol. Each slide 
Wassane View for 6 seconds. After the first condition had 
been tested, a delay of two minutes was introduced before 
the second experimental condition was presented and 
tested. The experimenter recorded the responses (as either 
correct or incorrect) on a recording sheet. 

Results 

The data were anatyzed using a three factor (2x2x2) 

split plot design (order x modality x representativeness). 


The results revealed no difference in recall of items based 


—@ 


Coe er 


nySoage-f tell a : * 
% e _ 


sebl'e Ge ane Bstrerety, (er via 
itecnnets@ cot sf® te? pater Webnn E ae 
vel gifeon foeee? “yw  Bery Lawety it na 
v'or Piwhe?e b-6u b7tt beet bon Tomiie eae War ote 
vere haes ‘abehhe Cathet oephads, Say al = 1) it 

i“ie* « vaeay oh bode? bre Tooyve Sek Ves Fox; 

ay Ta A ow en) comet od? , Seeeegheen VE” 

itycev <thiefveresoe Va editabom dew Soeb epee es fears 
44 ake ) ase an - 0s ¢ gldet agiete YOO 
‘eur «ft of a nt ‘oy tentrthena Mesa? teqaee 

aw euddatt toct , hoster SAT) aaeeecere 

e710 18 b« vues feels nm \ . one ‘ cot ise@ert 8Af tases 
iSHt- onge eobhte ye vt ey (ee) tke? @te gebenigdd | 
T3e{ due ens ry net tion ivqa*age St) rn Pereeeg. 
bessb+o-9) Sé7 HerKSoEne nett eee S9RREees an? “Quer « 
A ver yan? hanes a1 eey rQite ep ,snote zi adage 
othe ged Tous otvicece aft the bean Ge Ree Gen? 
hed mnetedpned Banta Off Yor) shnooee @ ot Wee ay had 
+s¢ hesppetkha!? fhkw tefvunin. wee -3e6 veloc cs »borest mae | 


raw oGctteines §=6[eteamiegee SRRlae : 


. 
a ad 


(a 20) Seepoete® s€2 Pebyeae) ArSsaseT seque wr ben 
fords gathers « ne (toetseoe? Ae Toentes 
ae | 
£ 


a 


aeak)> sesee?® e@g7as 5 greta, Nis arntliae e446 


. Fa. 
.-2emnedt? serach : oni 3 a em” i) glare 


bered a 46 rie 


a Couey: 


Table 2 


Puesienuat Lonsordertshorm thejowolexperamental (conditions 


(Yovetich and McBride, 1984) 


Faves CoMaltitt ior Second Condition 


One Visual Word Auditory Word 
(written) : (spoken) 


Auditory Word Visual Word 
(spoken) (written) 
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on presentation modality. Thess anauysis oF Variance 
Ceveqledmethate tne Only “significant. main e@rrect Was Tor 
representativeness, F(1,38)=246.24, p< .001. There were no 
interactions with R value or between the other variables. 
Comparisons between the recall of the HR versus LR symbols 
revealed that subjects recalled Slightly more than twice. as 
Ransomed Sue Re acedees yMpONS. =) ENTS nesuit Was scons is cone 
Witimeeute seSuits Of  thevrearlier studies. |hes lack (or a 
modality effect on learning suggests that the two modes of 
presentation are equivalent and that future experiments, 
with Subjects who are unable to read traditional 
oetnography (1.e., preschool or mandicapped aduits), could 
use symbols paired with spoken words. 

To summarize thus far, nine studies were carried out to 
test the psychological reality of the nominal relationship 
between Blissymbol and word/meaning. The previous studies 
were designed to collect rating norms to determine how 
wepresentative, Blissymbols*® are of the “concepts they are 
Supposed to represent; to determine relations of these 
Watings tO “orner  PeleVant»s. actribuces: and O- “Scudy 
fearmapiuicy <0 athe  CONCepLas Names aS uaa fTUNCUTIONM som 
Blissymbol representativeness (R) and word concreteness. 
The results of these studies have revealed a low positive 
correlation between representativeness of the symbol and 
the word attributes of concreteness, imagery, familiarity 


and frequency of occurrence, and a moderate correlation 
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with symbol imagery. Parner 10  Wwasee shown © thats, TW 
paired- associates learning task, symbols representing 
concretesmconcepts werelsthe leasist itolinecalds M'rhinally, 7 HR 
symbols were shown to be recalled slightly more than twice 
as easily as LR rated symbols. This Sinformation “altoved 
one to now test whether the conceptual nature of the symbol 
eoncretized™ abstracts’ ‘concen tssy “and? thus” enhanced! their 
Mmemorabulity.seThis tast question was: addressed’ in “the next 


two experiments to be described. 


Memorability Studies: Elaboration and Generation Effects on 


Recall of Blissymbol Concepts 


The two experiments reported here investigated the 
memorability of Blissymbols using a procedure patterned 
after one used in a series of experiments by Paivio and 
Lambert (1981, 1984). Ine therefirsit of "twor experiments, 
Paiva oO Sandeglanbertes(1981)sa had Erench=Englishihbitinguals 
code a mixed list of sequentially presented pictures, 
mEenchhewords sa and English words, by writing the, Engitsnh 
Names oOfme then pincturesswetransilatingerthe PFrenchrewords sito 
Bn gdaish. arandgacopying tthe sengiish bwordsta) Thet participants 
were then asked unexpectedly to free recall the English 
words they had generated. The second experiment reversed 
thewicodingwetaskin initithaty balungua lsyewerer gpresentededonly 
English words along with coding cues that prompted them to 


skatcha the referents of one-third of *the items; translate 
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Another mmtiIgda oiptO,  nench, sand e copy ea <thicd. The 
incidental memory test in es case required the 
participants to free recall the English stimulus words. 
Iiemeassumotlons. sO seducle coding. theoryes leds Paivao. and 
Lambert (1981) to predict that recall in the picture-naming 
and word-image condition would be more than twice tne level 
Oneuecalio in bheamono0 lingua lecopy .condition. Ine addweion., 
Paivio and Lambert hypothesized that bilinguals have two 
rnnemonically independent linguistic memory stores, and that 
COdingae DY. translation» athererorne “should resule Singaan 
AUP CIVels C€Trect son | recall’. THOU Chae thd Se. Gecanl emo G 
translated words should be higher than recall for 
unilingual CO Die de eWONdS:, the level Of mat ecaual fay 
Twanoiation should. be, lower ethan) for soicture enamina (oc 
VOW mina gid). eume cause the alatter ) ror 1 tse e.promeeeune 
[previously demonstrated] mnemonic superiority of the image 
code whereas bilingual coding presumaply engages two verbal 
codes of equal mnemonic value" (Paivio & Lambert, 198] 
ape eee ae The results of the two studies were consistent 
with these predictions. 

In two studies, Paivio and Lambert (1984) dropped the 
picture naming condition and had bilingual subjects encode 
cache tetedtrdmmixed Jist of concrete sand abstract enouns sin 
OHOMOd Et WO EWaySen Unesc IrStsStudVerds.enermation condition). 
required the subjects to encode the word presented by 
Cmanshawingwd ct (ronmenrenchm tos Enalash, som bye genenating,)4 


Same-language (English) synonym, or simply writing down the 
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TUChis waACCOLCING stQmamespOken COding acuer that, aecompanied 
each item. The second study was an elaboration condition 
in which subjects were presented the stimulus words in 
English and® Were required = tom transiate “them: into phrencn, 
with the synonym and copy tasks remaining the same as they 
were sin the generation condition. Hes eSsuUb JeCeS mai Nem uihe 
GeneratuOnme cond) tioneewernemeasktedssto  <freemrecall ; alll prne 
English words they wrote down (response items), whereas the 
subjects in the elaboration condition were asked to recall 
tieemstimulus  wordsw.oresented).in’ English. Thee esesail cs 
Wancaced: that sthere weremeino | significant,  didtierences 
between translation and synonym recall scores for the 
generation and elaboration conditions. No “diffterencie 
between translation and synonym production tasks suggests 
they are equivalent cognitive tasks. This assumption is 
important to the study of Blissymbol’ memorability because 
itmepertiits, am sexperniment. «to = bel s donemiecombanin ge sunic 
picture-word (or word-image) conditions of Paivio and 
Lambert (1981) and the synonym coding condition used in the 
later (1984) study. The rationale is developed below. 
Agepayalileimto \Paivio= and sbambert.s 9( 19S ijuet iIndingsesod 
picture naming superiority was suggested by the Yovetich 
and McBride (1984) report of more than two fold superiority 
ieee CaltleatO Ge RerOVer en RB ei SS YMDO lS mel sonesce xt ends. the 
dr gunentSs THOM etter sraiviomeand. ‘Lambertmeresearch ms toes the 
LOVEtTchmedidaiCbiade Sresilts aumt hen wmatiem HRs BLS syvmbons 


paired with their nominal representation were processed 
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functionally as if they were picture-word pairs. The 
analysis implies that both verbal and nonverbal systems 
were activated, with additive effects on recall of the HR 
symbols. That 1S. the more than. two fold <ditference oin 
recall between HR and LR Blissymbols suggests that the HR 
sSymbol-word pairs were processed as if they were 
picture-word combinations, whereas the LR symbol-pairs were 
processed as if they were word-word pairs. 

AMO Gitication svOf sesraivi0.) and | Lamberts 9 paradigm 
Pwesaiise SAemUSeT Ulm MOCeIseN Tor) “anvestigating | the Vapoye 
Suggestions and related hypotheses concerning the 
MeMOraDIIItyY On 8 BLISS YMDO US. For example, Paivio and 
Lambert (1981) demonstrated that recall of items from a 
picture-word presentation significantly exceeded recall of 
items from a French-English (and vice versa) translation, 
which in turn exceeded the unilingual word copying task. 
The results of their unpublished study demonstrated that 
there was no significant difference in recall between 
bilingual translation and unilingual synonym production 
tasks. Therefore, to test for any parallel in processing 
between pictures and Blissymbols, the symbols could be 
Substituted for pictures and combined with the synonym 
DEOCUEtTONaald mm WOrdmmCODVsetas ks . Liven t i tiSee oWcly some ic 
DECUIChLOn Se Mages ne cle sratVaOmande Lampert studies couildipe 
extended to Blissymbols. For example, Lt the 
Blissymbol-word pairs were processed as in a picture-naming 


task then one would predict recall of these items to be 
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greater than recall of items in a synonym task, which in 
turn would exceed recall of copied items. Furthermore, a 
DRECICtHUN Met iat = cane pe mace Using Blvssymbois, DUET Pinot 
LAMiviateolcrunes ss 1S tiatenige dul S¥MDO1S) ane processed =m 
a manner that is functionally Similar to OTecure 
processing, then any recall increment resulting from dual 
symbol-word coding should be equivalent for symbols that 
Peprescitr CONChMerensand apotrace wonds. Ihe. TMplacatton. 1s 
that the symbols would concretize the concepts named by 
Disc id Ot mew Ord Se temadathron, recaliw or items for the 
Synonym and copy tasks should show the usual superiority of 
concrete words over apstract words. 

Two other extensions were suggested by the previous 
recearcn. First, Yovetich and McBride (1984) reported 
Significant differences between the recall of HR and LR 
Blissymbol-word pairs, so the R value of symbols was varied 
in the experiments. Second, generation and elaboration 
conditions paralleling those used in the Paivio and Lambert 
studies were included in order to test the generality of 
OnvyeeCireCes 2CriOSs stwOmVartantse Ot the basic design. 

In summary, two experiments were conducted to explore 
whether conceptually based ideographs (i.e., Blissymbols) 
are processed in a manner that is functionally similar to 
Picture Mrocessing, thereby "concretizing abstract “concepts 
AeA CUIVa ings sc UdueeOGOCeSs 1ilg" The expected results, 
Dased “on = dual coding theory and” on previous research by 
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Yovetich & McBride (1984) were as follows: (a) a progressive 
increase should be found in recall of the elaborated words 
from copy to synonym to symbol-drawing tasks (ere eee 
Binssymbolsmeares processed functionally ike nictunes); 0b) 
words associated with HR symbols in both symbol-naming and 
symbol-drawing tasks (regardless of word imagery values), 
should be recalled better than those associated with LR 
S¥VmDONS se and Doth) HR tandsLR° recall should “exceed recall of 
COUMCOBEILe Sis ep Gcimeds SIOMit icantly higher recall. of ~ Ttens 
should be found for the symbol-drawing and symbol-naming 
tasks than for the synonym coding task because the drawing 
and naming tasks activate nonverbal as well as_ verbal 
processing; (d) recall of abstract words generated from LR 
symbols should be lowest RO both generation and 
elaboration conditions; and (e) recall of concrete words 
Generated strom  LRessymbols should be hidqher than abstract 
words generated from LR symbols (Yovetich & Young, 1983). 
General Method 

Design aa wOUCmecOnbDinationsmor ssvmbol yr and word: Tswere 
UscamcOmCOnsthuctemunnee wlists or “symbols %and words that 
were used in both experiments. The items selected were 
symbols and their word referents rated as high symbol 
R-high word imagery (HRHI), high symbol R-lTow word imagery 
(HRLI), Tow symbol R-high word imagery (LRHI) and, Tow 
symbol R-Tow word imagery (LRLI). The design of the two 
studies (with the exception of the modifications necessary 


COmmAccOMmMOdatelatnerssuUosStitutionesor “Blissymbols) closely 
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paralleled the Paivio and Lambert URS RER DD) study. 
Blissymbols were used in elaboration and generation 
conditions similar to picture-naming and image-drawing 
procedures. The other coding conditions were synonym 
generation and word copy as in Paivio and Lambert (1984). 

Symbols were selected with imagery ratings equivalent 
LOMLNS wR VAI LUCSMIDecaAuSe uit Wasi ditficuit tol separate 
Synboley ie sand symbol SR (r=.60 “dr=462) for analytical 
purposes. Siniwlaniy VwordsSe with hidn «synonymity ratings 
were selected to make Certain “tie | task would be 
SUpICIeENC Ve ditt Cube sduring encoding to insure subjecus 
would not be able to engage in behaviours other than those 
they were instructed to carry out. 

Subjects. Twenty-four subjects (age range from 23 to 
55, x=34) were selected from a list of individuals who had 
Successtully ‘completed the BCI teaining. program son 
Blissymbol use. The selection criteria included daily use 
of and ability to read Blissymbols. The twenty females and 
four male subjects were randomly assigned to one of two 
groups to be used in the two experiments. 

Materials. Three separate lists of sixteen symbol-word 
Dawgs, each orthogonally varied on symbol 
representativeness and word imagery, were constructed. 
Each 16 item list contained 4 symbol -word pairs in each of 
four combinations, high symbol representativeness-high word 
imagery (HRHI), high symbol representativeness-low word 


imagery (HRLI), low symbol representativeness-high word 
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imagery (LRHI) and, low symbol representativeness-low word 
imagery (LRLI). The items were selected from the Yovetich 
Ander atviGm i OC2) m1 Orms. Treatises eine Wudeds son ity 
those words that had a high (and equal) probability of 
generating a synonym in a synonym generating task (i.e., 
CO, moron dDild ty ore hianer) . Synonymity values, defined 
generally as the degree of similarity of meaning between 
pairs of words, were obtained from tne Whitten, Suter, and 
Frank (1979), Wilding and Mohindra (1981), and Clark (1984) 
norms. These norms were generated by having subjects nate 
DansmOLawOrds, Onmequalimcerval scales (e2g.5. 1 -to7 wien 
one representing low synonymy or similarity in meaning and 
seven representing highly similar in meaning or synonymous. 
The three lists were randomly arranged into a basic 48 
Peemelist stomallow tom counterbalancing of tasks. Table 3 
schematizes the counterbalancing of lists and task ordering 
FOr) Sb ease One “third of “tiie” subjects were randomly 
assigned to receive the three tasks (draw/name, synonyn, 
copy )ewrohn Lists A, Bs andwe respectively: Then... one third 
WSGemaASSiGned COmmece ive’ the three tasks ‘with Lists By C.A 
respectively and, one third were assigned to receive the 
CAGecmtaskKSmWa Chena S tSsmc an, ba Seen dane 3). For example, 
in the elaboration condition if a word was used to generate 
ees VNU OMe | elicit OF mone lini tdeor the esubyectss 4 tewas 
then used as a word to generate a synonym for a third of 
thewsubgectss dnd, sas say word to be copied by one third of 


the subjects. In the generation condition, if a symbol was 
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SW HECTS TASK Le Sy yf 
ees: DRAW 
SYNONYM 
Copy c 
ee) DRAW b 
SYNONYM c 
Copy a 
iS DRAW c 
SYNONYM a 
Copy b 
Table 3b 


List Amc) weelk ordering Pore teme generation condition 


SUBIJEETS TASK Leos) 
17S NAME 
SYNONYM 
Copy Cc 
WES NAME b 
SYNONYM Cc 
Copy a . 
is NAME c 
SYNONYM a 
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USecmas ealsStimulus eto tbe wnamed sin taste An fore ones tind? of 
the subyects, tts “word referent® was "used = to’ generate” a 
synonym for one third of the subjects and, as a word to be 
copied by one third of the subjects. (see Appendix E-4 for 
stimulus materials and presentation order). 

analyses. Mhoeeacl iitatemconparisonwbetween sthe ipresent 
data @andrathat .ot BRaivaceeand Clambert! W981, HeI9S4)0" the 
generation and elaboration conditions were analyzed 
separately and then together. Infaddition,e@%e. systematic 
procedure of analyses was carried out to satisfy several a 
prior Squestions:. Por ifexanpile;n sane analysis mwas “TinSt 
performed "’*to determine whether there "Was a. bist effect. 
Next, the conditions were analyzed to determine whether 
there was a representativeness effect on memory. Finally, 
the data were collapsed into concrete -abstract levels for 
the remainder of the analyses, some of which were a_ priori 


pairwise comparisons. 


Elaboration Experiment 


me CeCUmernmUDieGL om Wer Caves LOGmotTcMen winuly 1auUaduy, Ol 
in) pairs, with Sinstructions ‘and “procedtres (modified) from 
the )Paivio Teand! Wanbertien( 1981)" elaboration * 'stirdy: The 
subjects read and heard the following iNScteUGct ONS. 

A series of words will be presented on the screen, one 

at a time. Before each word appears, you will be asked 


to process it in one of three ways. In one case you 
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will, be asked to draw the, Blassymbol that represents 
tne word. For example, if the word were "mother", you 
WOULGMEOUTCK HY S CONST RUCt the ums YmbO1 Whachosrepres ents 
MOC Ue ue. Noe sneed stou.be tanmplate: scorrect sisi, vour 
dreawinGmsOte tneu usVinbiGlpeuaie CONStEUGEAON ssinf fdicuently 
Cl enim Ossi idiccte. Vole nOWwe Lhe Svabod 21 Sed | dw iat eels 
required. ine thesesecondss CaScoeVOU- Wile De, aSK.ed e2lo 
generate a synonym to the presented word and write it 
down. For example, if the word were boat you might 
Vite dOWn Ship ae Ioe thea thirdicases, vyourwillybe asked 
to simply copy the word presented. For example if the 
Word > were Sraincoat, yous would write the, word «downran 
EHesanpronmiave Sspacesprovided. lL will tek! sou bperore 
Cache Changes Of Siudes Which oprocess Logs perforin ebDy 
saying, DRAW; GENERATE A SYNONYM; or COPY. Please work 
quickly as the words will be presented at a relatively 
rapid rate. Tie eo aie t ee We itn. es -Or. 6S Vidbioet 
CONStMUCt ION sisenot InportanG to tne task. 
To summarize, you will have three different tasks to 
perform, either drawing a symbol, writing down a 
synonym to the stimulus word or copying the presented 
word in the spaces provided on the page. 
The subjects were then given a demonstration of the 
type of stimuli they would be seeing and their presentation 
speed. Their questions were answered and the experiment 


began. 
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Paivioeand Csano (1973) demonstrated that exposure and 
attention intervals could affect differential attention to 
Ca herein Usea) CS On es ULM) le iheretone. ties slides ewere 
presented at 6-second intervals, with an exposure duration 
of approximately 100 milliseconds per slide. The interval 
allowed for completion of encoding responses and the short 
SY OOSIGeCMmEC ONTO WLedanOMeudtit erential ma trent ion. tO tne 
different kinds of stimuli . The duration was programmed 
onto the control audio tape of the Caramate 3300 slide 
projector. The sound of the slide changing served as a 
warning followed by the verbal instruction and finally 
presentation of the slide. Subjects were required to write 
their responses on numbered sheets supplied by the 
examiner. These sheets were removed prior to. the 
unexpected recall task that followed the presentation of 
items. The subjects were asked at this time to recall, in 
any order, all the words they had seen on the screen. They 
were also asked whether they had expected the recall task. 
NmveGe cicesCeCal (tASK.u neu sib ects were “presented a uinew 
sheet containing the symbols paired with their word 
referents and asked to rate the symbols on the degree to 
which they represented their word match (see the previous 
section for details of rating procedure). 

Results 

The responses in the elaboration condition were scored — 
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WOrdSemestnats corresponded “to. the, conventional dactionary 
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meanings of the symbols. An initial analysis revealed that 
there was no list effect so the data were analyzed using a 
three eehacvoreseld SK are YMO.OlaeReIA ENO) 1. Glace x2) ore@psar ead 
Measures design. =hemtnree factors were treated as fixed. 

Analysis of mean recall scores for HR and LR symbols 
revealed) no tsi gniticanterfdiftterences: between? the aitwo 
scores. [neddi tion representdtiveness. didi not. sinceract 
Significantly with imagery or the other conditions. 

To determine whether Blissymbols were processed in a 
Siinlare= wannereas = preturem™ processing. tand to “facilitate 
Comparison withORthe “Paivio® and. Lambert?’ (1981, 1984) 
Studies, the data were reanalyzed collapsing across the 
mMepoesentacivyeness factor., fo highlignt the fact) that the 
high imagery and low imagery Tevels are now confounded with 
differences in representativeness also, it seems meaningful 
Cowrenane this, Tactor “as concreteness. “Such relabelling 7s 
consistent with the terminology in this research area and 
is Supported by the conclusion drawn by Paivio et al. 
(1968) that the two scales (imagery and concreteness) are 
neasuring the ysame Variable. Therefore, the data for HRHI 
and LRHI were combined to form the concrete level, while 
[hee condemn inscOndrturoisa swere — collapsed | to, srorm “the 
Abstnd crm leyclmlo tmdmitWwOm faclorueoxcmitasKuexs concreteness.) 
repeated measures randomized blocks design. 

Taplemaysnows that the resulting mean recall scores “for 
the three tasks were ordered as_ predicted: draw 
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Table 4 
Meant recallescores, for velaborated,or.generated concerete and 


abstract symbols/words under draw/name, synonym-coding and 
copy tasks (Condition x Level x Task) 


ELABORATION TASK GENERATION TASK 

Concrete AD Site Cit we Concrete Abisitine cit xe 
Draw/Name 4, SHO A BY be SYS 4.667 Bis BESTS) 4.000 
Synonym Bs Gly 2 LINO PR MAS Th (ONS Fl D2, oS 200 


Copy 7 To 00 O2855 Aa iod, seas Un667 1.000 
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Furthermore, task was the only significant effect revealed 
DY CNewanial Ys cmon PVariancesesm( csc 7c) le; o175, p< 8F000T. 
AvepeuOwinanabySise Gevediederthat walle pairwise: tditterences 
WeTes SdgniimicCanteeepecaluse OR. thegaepraorl axpectauion that 
there should be no significant difference between concrete 
and fabs tract) evelis #for Wthe tdrawitcondit ton sf tthe -symbols 
concretized abstract concepts, the mean recall for concrete 
and Sabstract?*words,- elaborated = by “the three ®tasks)-were 
anawyzed sa St ngGmm correlated | D-esits Th CaP eReSusiSr a Ww eie 
consistent’ withe*the prediction An ‘that’ pairwise comparisons 
revealed no difference between recall of concrete and 
aDStraictimewords: afor’ hel idnawe@erask Gbit efaliesii gn fa cant 
difference between the concrete and abstract levels of 
Synonym production. ineremeans eihor eitire licopy task a fawso 
expected to differ, were Tow (concrete= 1.500; abstract= 
028336); euWhichfemayethave | been® due@e to) fake floor’) teffect 
precluding the usual difference between concrete and 
abstract items reported in earlier studies (Paivio & Csapo, 


197333 Paivio& Wanbert, 9S )x 


Generation Experiment 


Procedures. Subjects were tested either individually 
OnuiNespaivrs, With instructions sand sprocedures modified) from 
the Paiviov and Lambert (1981) elaboration study. The 
subjects read and heard the following instructions: 
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screen; “one atva time; Before each word or symbol 


appears, BYGI val | MbewmasKied Bio Bprocessanit in’ *omemor 


three ways. In one case you will be asked to name the 


Blissymbol presented.on Foritexample, iftethe: symbo! were 


mmoOener’, wy OUD Wouliderquickly (write tdowng "motner™. In 


the 


second case you will be asked to generate a synonym 
g 


to the presented word and write it down. For example, 


fieecnhe Grom WeRme Bboathywouimight white, down rships adn 


the 


thavdmicaseheayou. wild ibespasked tosisgmpil yoicopy the 


MOY dmpresented) Forl examp lesriirtihnetwordi were raincoat, 


you 


would write the word down in the appropriate space 


provided. I will tell you before each change of slide 


Winhemiprocess: tommerform thy tsayings,. UNAMESeGENERATE OA 


SONOS SOReRCUPYs BIPSleasesevorickquickhy ‘as! thems Ades 


will be presented at a relatively rapid rate. 


io 


summarize, you will have three different tasks to 


perform, either naming a symbol, writing down a synonym 


to the stimulus word or copying the presented word in 


the spaces provided on the page. 


The 
type of 
speed. 


began. 


Results 


The 


Subjects were then given a demonstration of the 
stimuli they would be seeing and their presentation 


Their questions were answered and the experiment 


responses in the generation condition were scored 


as correct if they corresponded to the TlTabels and synonyms 
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analyses were the same as for the elaboration experiment. 

Initial analysis yeveated. no “Significant ditference 
between HR and LR symbols and these ratings had no effects 
a One Orm iene Inceractl ONmatai) “Word. uMadeny “or “other 
COondye1 ons. Word imagery was found to be significant, 
EG ie) sac H ot a aek qe oc HOWeVer.. lt nad ono. errects in 
interaction with other DOmGiic shot cre The data were 
collapsed, as in the elaboration experiment, and reanalyzed 
as a task x concreteness (3x2) repeated measures randomized 
blocks design with task and concreteness level as fixed 
PAGtOyS:. 

Results of the reanalysis supported the prediction that 
mean recall would increase from copy to synonym to symbol 
naming task. Table 4 shows that mean recall of items from 
symbol naming (x= 4.000) was four times that of copy (x= 
1.000) whereas synonym generation performance (x= ZOO.) 
was more than twice that of the copy task. In addition, 
Heane recall Wasi significantly higher for concrete items. 
Analysis of variance revealed significance for both 
Experimental «CONdICIOMNSes  lasks bi2,2c)—26.206, p< 20007: 
and concreteness, F(1,11)=7.434, p<.02. Comparisons using 
Pe COO Mea Noy Ss Seeved Odds 1Onimicant di frerences beth ee 
concrete wand abstract sitens for tie naming task. thas 
finding WeWas) inconsistent with “the “prediction “that=. a 
difference was to be expected between concrete and abstract 
ttems for synonym and copy tasks but not naming. These 


findings were also different from the results reported for 
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the elaboration condition. The only similarity between the 
elaboration and generation conditions was the low recall 
scores for the copy tasks, which appeared to be the result 
Ot did OO vmet rect. 

Generality of effects. The elaboration and generation 
conditions were selected to examine the generality of 
ertectsGmeachoss. Vatiants  oremthe basic design. Therefore, 
the data from both experiments were analyzed together, with 
GeieravioOne anda wel aDOrauloOne  COndi tons. asi) factory S:. The 
analysis of variance was a 3x2x2 repeated measures split 
plot factorial design (task x concreteness x condition). 
The analysis of variance revealed significant differences 
ROpmerisSke hic. 4 eof oi, oem. COO ls tand fora concnetengss. 
IeGlie2 cy) = Wao 2 On D006. iiere s was. 10m “Siani ni cant 
difference between elaboration and generation conditions 
and all other comparisons were consistent with the findings 
of the independent experiment analyses. 

The data were reanalyzed conditionalizing on correct 
And eiIMcOVrectencodingssaimeaneattempt  .1o determine whether 
the difference in results between conditions was due to the 
recall demands of each condition. PhessaAesSe analysis .awas 
performed on mean percent recall of correct encodings using 
Cooks Di Ua Otero GO ld Lean ays Lome Or ea ay lance smhie 
Tact ons were generation versus elaboration encoding 
conditions (between subjects), concrete versus abstract 


symbol/words and the name/draw task versus synonym and copy 


Cra siesre Significant results were obtained in the overall 
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analVS 1Se et Oba CONCKetenes Ss arandem.task. The mean percent 
necai le scores ares presenced= wn so rap le, . 5. The data and 
analysis showed: (a) percentage recall was higher for 
cOncnetemecn ane Oe ast mactuat hems sails 2 Aji shoes, 102.0 
and (b) recall increased from copy to synonym to name/draw 
task seta 544 yore 54! 7945 em < F000 Ts Although concreteness 
dudiinot sinteractmwithtcanyirot etite Gother®variabiesye it would 
appa renrOmMM@laD Co betta teiine: Ma tiie titect wsatattributabile to 
the naming task in the generation condition and the synonym 
oSieevinagthe s:ehaborationueco nda tions This impression was 
Supported WbY “ascprlormedaialysns: Using correlates it=tests 
between the mean percent recall for each task. These 
results were essentially the same as the unconditionalized 
analyses and suggest that differences in the results were 
not due to the correctness of encoding. 

The second conditionalized analysis was carried out on 
nean.epercentecwmecal) «-of.-."different"-«-encodings:sf ons athe 
generation and elaboration conditions. The analysis was 
Sima lar to the correct encoding analysis except that it) was 
dae Cee eC Once a On me KmmCONCTetenessmex we task) © Split sen vor 
factorial, design. Thestask became two levels as tine scopy 
task was dropped because encoding was virtually always 
correct. The mean recall scores are presented in Table 6. 
Tne data and analyses revealed that recall for concrete 
[cen saa Senin ncie tnd nmm Ob meaDSt Tact. mmnih, ac = lis 163m epe 
-0003. Furthermore, a three way interaction existed between 
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Tables 


Meanepepcent recallescores: 07 correctly encoded items for 
elaborated or Venetateduconcsete and sabstract symbols/words 
under draw/name, synonym-coding and copy tasks 


TASK ELABORATION GENERATION 
Concrete Nose wee Concrete NOGIC PACE 
Draw/Name 61.00 Lye a’aes) alec UMS eR) 
Synonym LOT 24.42 42.83 Re epee: 
easy 10203 Tones 8.08 
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It would appear, from examining Table 6, that the 
interaction was due to the elaboration condition. Separate 
ana Vse@sueeroYr the two conditions Supported this “last 
impression by the finding of an interaction between task 
and concreteness for the elaboration condition, Pal shy 
Sevuye ps 1.04, but not. for the generation condition, 
ERT eae) leo Ove Newman-Keuls pairwise analysis of the 
elaboration condition revealed that recall was higher for 
concrete words (in) the ‘synonym task) than ‘for abstract 
Words. Further examination of the data in Table 6 shows 
that recall was the highest, overall, for the synonym task 
in the elaboration condition. [neaddtiions.sthe wirendieyas 
observed that abstract words, elaborated by the symbols, 
were more readily recalled than concrete words similarily 
elaborated. “This finding suggests that the idiosyncratic 
"different" encodings may have been ones that were more 
concrete or representative to the individuals who 
constructed them. 

Consistent (with the “predictions (see page 50)) “thre 
results showed (a) a progressive increase in recall from 
copy to synonym to  picture-drawing/naming tasks; (b) 
equivalent recall of concrete and abstract words elaborated 
by Symbols (elaboration condition only) and, (ec) 
supenioniey af nmecall for concrete over abstract words in 
the synonyn-coding task Usidninicanmt only in the 
elaboration condition). In addition, trends were found in 
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Meanepeccent recall scores sof JuLbeben oh bymeneoged SLUemsagor 


elaborated or Generated) concrete «and QIN Sin Pr aeie symbols/words 
under draw/name, Synonym-coding and copy tasks 


WASIK ELABORATION GENERATION 
Concrete MOS tc ieee ie Concrete Abstract 
Draw/Name ae 25.0 OORe ys arth Mere: Biles Gos 


Synonym 61.50 2208 50.58 29.83 
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generated from LR symbols in both experimental conditions, 
andeshigner recall of "concreve »words versus abstract words 
generated from LR symbols. Also, the generality of effects 
was not substantiated by the finding of a significant 
difference between concrete and abstract words generated by 


symbols in the generation condition. 


siren =squs ‘| oF ‘4 
eee oF" 
Phe TV ; : i 
a tT twa 0 a ie 7 
il | c ony 4 i dy gt f 
- 


bote? 0 ape sane 


eaw tee 


sagm ang ci @ ogee 


ENERAL DISCUSSION 


iMeomgencwoal  diSCuUSSTON ais .ordanized Din | termsmuote. the 
three main aspects of the thesis: (a) the degree to which 
Blissymbols represent their word labels, (b) the effects of 
the psychological attribute of symbol representativeness 
(R) on Jearning and memory, (c) the degree to which 
Blissymbols are processed jin a manner functionally similar 
POmmpucLuUres. “andss (dm general <inpivcations. for. further 


cognitive and applied studies. 


Representativeness 


The psychological attribute of representativeness, 
defined as the degree to which the symbols represented 
their word referents, was selected for study, because 
Bliss, (1965) asserted that Blissymbols disambiguated vague 
or abstract meanings and more importantly, (b) because they 
were proposed as a visual symbolic communication system 
that represented words and their meanings. However, this 
relationship between symbols and their word/meanings has 
never been tested empirically. The finding that Blissymbol 


representativeness ratings varied over a considerable range 
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iseenlO.te eSUDDORL iView Or 8a. @StrOnG sinterprecat10n = Om=B1 TSS S 
dssencrone If tne symbols were iconic representations of 
their word referents, one might expect ratings to vary only 
Singhelyewernapse trom noderete= sto shigh® Re” pHoweversy tne R 
ratings tended to be grouped at the low end of the scale. 
Ine tow (but <significant)) “positive correlation “between 
symbol representativeness and word concreteness/imagery (ie 
lor and Dae respectively teddy =H) tsp ports: tn emposit 7 on 
that the relationship between symbol and meaning is not 
Hosede purely "upon “Teomicity Wor -the '*symbotly. However, the 
deqpee, tO which the meaning Of a*symbol “1s triansparent = CO ea 
taiveme subject **is' Siqnipicantiy arrected “by beth tire 
concreteness of the word and the representativeness of the 
Sympole- This affect’ was demonstrated," in the Yovetich and 
Woung= (1983)' studyjf "by naive subjects’ peing able "to ename 
CreettRic “symbols “easier” than “the®vother = three levels “oF 
symbols. 

The transparency of the symbols, as judged by a higher 
R rating, increased with the knowledge of Blissymbols and 
their meanings. Tits Taste judgenent*1s) "supported "py tne 
finding that knowlegeable subjects rated the R value of the 
Sympohse=significantrye invgner “than Naive @*sub jects: The 
ravers ratings Nays» In epart. be Wduel™ tomithers subyeces 
anal VZond vithe @esympols Ads partes of “the: fpating “process. 
Therefore, the clarity in understanding would appear to 


increase with knowledge of Blissymbols and their meanings. 
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This knowledge allows one to decode the structurally 


complex symbols into their more meaningful component parts. 


Effects of Representativeness on Learning and Memory 


Learning 

The paired -associates tJearning task (Yovetich & 
Paivio, 1981) and the stimulus modality study (Yovetich & 
McBride, 1984) demonstrated that the dearee of 
_representativeness had an effect on learning. This finding 
iseminvortant In =the  lighteeot sa recently published “sturdy 
conpaning Bliss, traditionalseoarthography sand,  twoe ore, 
svibomesystems (Clank, 198T) ar In ther study, Clarks selected 
Sani ulseei tems. according. 'to Vitnedy “avaihability bine tne 
glossaries of the systems being compared. In another study 
Musselwhite and Ruscello (1984) compared Bliss and _ two 
other symbol systems in a transparency or guessability 
tisk eendains as ine tne Clana 1981) study ano.a crenpt awa 
made to compare items from the various systems matched on 
aIVEODSYCUOLOGICAlUm attr IpUute. in -fact,; “no —reference was 
neaceaeineeithers Study to the issue of attribute effectseon 
Leanvinde mac  iSsesconceliVanles that the ecomparativec —s tudies 
mentioned above might have drawn different conclusions had 
bie VeaacOntmol edu store the, wetiectss fot concreteness” Sor 
mepresenitativeness “Of s.tnea stdin. It was demonstrated 
eatmeucreuroveticn cerady io, J080:5 Yovetichwe. \oung, © 198s) 


that low R Blissymbols which represent low imagery 
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(abstract) words are hardest to learn and least transparent 
Hoje Nai vemesubseChS..) Analysts on. the. os sdifierentstarger 
words used by Musselwhite and Ruscello (1984) revealed 28 
words (44.4 % of the target items) for which normative data 
were available. The R ratings of the symbol referents for 
Mesem words Mranged. trol elec cmbOsoe 50 MUX=. ocr 9.. Man= sal ee 
sd= 1.5 l)> while the imagery values for the words ‘ranged 
ciel ho PtOuleos07 \(N=— oadeeeomdn= | 3.90.) sd= 1.93) een 
correlation between the representativeness values and word 
imagery. Was .20 (df=20). This value was consistent with 
SEdtmmenorted: tn, tne norming studies (ices, = 2.30). No 
normative data, on the degree of symbol representativeness, 
is available for the other two systems. However, it would 
appear the results may have been a function of the 
Blissymbol sample that Musselwhite and Ruscello selected. 
The items they used were relatively low imagery words with 
corresponding low representative Blissymbols. Ear ies 
Meocarcn (Yovetilon 1G Palvios sl9als Yoveticn a 9) ound,» ooo. 
Yovetich & McBride, 1984) demonstrated that HR symbols were 
better learned than LR Blissymbols. lt cowld be sargied 
that had Musselwhite and Ruscello selected their items from 
the three systems equated on levels of representativeness, 
they would have obtained different results and drawn a 
different conclusion. 

Memorability 

The effects of representativeness were not as clear in 


the memory experiments as in the learning studies. The 
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Jacks i047 tow Sans ti Canty cepnesenta ti Ve geffect iron smenocyumay 
have been due mainly to the fact that the subjects were 
familiar with Blissymbods.e DUte dite smayealso have resulted 
from item selection. The norming data on symbol R were 
COllecteds from, naive subjectse GYOVetich | gasPaivios p1982)), 
These data were used because it was shown (Yovetich & 
Paivio, 1980) that knowledgeable subjects confound the 
Galingestask-by wissecting ether scomplex.isymbols into their 
Simple parts for meaning before rating them. 

Ssalection.of items for. the Jasitietwo studies anas also 
affected by the necessity to: (i) keep the symbol imagery 
Gacingeconsistentwwith the Reavaluesy (aa)0 find symbolise that 
Radenighaks andslow..R with either thigh om low word, imagery 
VeunueSmarory Maxee Upythese tour ecatagonmiespeand sy ald iiieet und 
Symbols whose word referents had synonymity ratings (or 
data) ndcicative pOky iene \PFed rar TCU cy? pet 06 pune ee symbol 
draw/name tasks. These requirements for symbol selection 
resulted in HR symbols tending to be closer to a moderate R 
Vaal Chakt aie aSYMD Oise (X= poe one eee. Or) weather ethan 
the preferable high R value that would differentiate them 
maximally from LR symbols. 

ineeregaiadss bor subsyects aathes mean Rigaeitangss for the 
group of subjects that knew the symbol system (obtained 
following completion of the experiment) were significantly 
nigherms cthan dithes,normative eiatings: wobitainedyofrom : ‘maive 
Sibi ectsumeoxae KmoWledgeable= 4485 feed nagve=ot3.25). PF ethis 


latter point may have been responsiosle for the lack of an 
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interaction effect between symbol R and word imagery values. 
Processing of Blissymbols 


INeetwo Questions sadanessed Dy this final aspect of tne 
research program were: (a) are Blissymbols processed like 
pictures? and (b) to what degree do Blissymbols concretize 
abstract concepts and thus enhance memorability? 

The data were suggestive of the position that 
Blissymbols are processed like pictures. The proportions 
of mean recall for the tasks of draw/name, synonym-coding 
and copy were similar to those reported for picture (or 
image)-word and word-word comparisons (Paivio & Lambert, 
19381, 1984). That is, recall for items from draw/nane was 
more than three times, and synonym coding more than twice 
Enempecdal| Ofetheecopyetastmulanle 7); The isuperionnty son 
recall for the draw/name task can be interpreted as being 
due to the mnemonic superiority of the image code whereas 
the synonym-coding task presumably engages two verbal codes 
of equal mnemonic value (Paivio and Lambert, 1981). 

The consistency in the recall differences between tasks 
GOVmethe, —tWOr COndTULONSe aSUpDDOrCS | tine; = denenality | oe one 
Ping iubas a2cwoss the etwoevarjants for the basic design, “Tat 
isjethe= generation condition required subjects to recall 
response words generated by either symbol or word stimuli. 
ineseelaboration condition =required subjects to recald 


stimulus words that had been elaborated upon by either 
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Table 7 


Mean recall scores for combined elaborated and genecated 


COME Gee cera Gera Disiima Ct symbols/words under draw/name, 
synonym-coding and COPYa.taeks (Gondition x Wevele-x Task) 


ELABORATION/GENERATION 


NoSic meer Concrete 
Draw/Name Bis F/O 4.583 
Synonym Laps Wigs Des Sa 
Copy Os fe pee Cinle 
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sketching a symbol, writing a synonym, or simply copying 
the SCtmultUS ee wOy a. Therefore, tne effects of each 
condition on recall were due to differences in the way the 
target items were encoded. 

The overall analysis of the generation and elaboration 
conditions demonstrated a concreteness effect but no 
interactrom of ‘concreteness, py ‘task. Analysis of the 
individual Conditions revealed, however, that the 
concreteness effect was due to the generation condition 
Granite 4.) The results, of the, elaboration condition mage 
Comsastent with the position that Blissymbols completely 
concretize abstract concepts and thereby enhance their 
memorability. This was revealed by the absence of any 
difference between the recall of concrete and abstract 
words elaborated by sketching their referent symbol, 
whereas significantly more concrete than abstract words 
were recalled in the synonym task. To be consistent with 
predictions from dual coding, a concreteness effect should 
have been evidenced in the copy condition. Concrete words 
pendedsto pe necalied petters than apstrace. words. DUt rate 
difference was not significant, perhaps because of a floor 
effect. 

mee failure. of the “results efrom “the “generation 
condition to be consistent with those from the elaboration 
condition may have been caused by several factors. One 
factor may simply have been that a higher number of 


concrete symbols were named and recalled (59.4 %) than 
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ADstmact —sVvimb OlsmsUG Coo Teen SOs tthe wesubts™ for dip Strid Gu 
Symbol-words WERE ICON POURUGC mT Di ima ttVes 1 a.G Lal (Cilla Uegmanld my 
encodings were idiosyncratic. For example, of the 4/ words 
Geca |edeuecOe nadse beanie coprect. encodings (for? thes symbol 
stimulise 1/7 nad) been an “idiosyncratic sabstract: encodings 
for the symbols, and 10 had been concrete encodings for the 
abstract: Symbol stimula. No such response flexibility was 
possible in the elaboration condition because subjects were 
Requinede to recall |e tieewwordasstimnuliethat, theye nad™ been 
presented. 

The Jack of any difference between concrete and 
abstract word recall in the synonym-coding task may have 
pecnmduer to thesfact that 41". Of the cabsStracte wordsmwere 
COvedmas se CONCTeUe WOndS. WNL CHMICONS (1 CUILGd moO. Ome IMO mmnU IC 
words recalled. If these concrete words were removed from 
Liemnesuitse One ans trac tawordss = chew pey Cenjti .eCdulian Sumner. wm 
% versus 29.2 % (before removal). This lower recall level 
for abstract words is substantially lower when compared to 
ives 4. 4 2arecahlaror concrete: words’. 

iiemintenonetatwOnss Of Kesultse ane etnis “thesis “folpow 
Cimeet(Veactr one tnhemsdual coding wmodeli and  ‘enpiracaly "daca 
fend smepictunesmsiiverionityjeseassociateda with oat. Other 
models and approaches might be used to provide alternative 
post hoc explanations. For example, an RONEN 
interpretation, could accommodate ithe results of the 
Geena ONmCOnd ltl Oe hieWwomChaaGecdkil wWdsustested | fone ane 


Fesnonse se items, However, the effort model could not 
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accommodate the elaboration experiment where Kecanl 
involved the stimuli (i.e., generating items) themselves. 
A levels-of-processing interpretation might be 
appropriately@eappilited Ietone either?’ thes Welaboration or 
generation condition; but the approach = does not “include ‘any 
independent way of determining which of the dual coding 
conditions, nonverbal or verbal, requires deeper or more 


elaborate processing. 


General Implications 


Blissymbols have been in continuous use with nonvocal 
handicapped individuals for nearly fifteen years. Their 
Clinical use has been extended and broadened to a variety 
of handicapped populations without an equivalent extension 
in basic research. This thesis has contributed some new 
information about the cognitive processing of Blissymbols. 
The psychological attributes of representativeness and 
imagery of  Blissymbols were obtained through norming 
Studies. These attributes were demonstrated to have an 
effect on learning, memory and perceived symbol 
transparency. thas Miatlemetintormation’ sy einportant-§ in 
light of recently published studies comparing Blissymbols 
with other symbol systems. In these comparative studies no 
reference to symbol attributes was made in the selection 
criteria. Reanalysis of the data using approximately half 


CRMECUCEMICON Smal (Em Chemione: study, stor which normative data 
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were available, revealed that the results for Blissymbo] 
learnability would have been predicted had they used symbol 
at LOIDULe eValuesSe “in tie iteese | ection. IsDate .0im een 1s 
fact, the symbols used in their experiment were appropriate 
Samples of the degree to which Blissymbols represent their 
word referents. BULUreeecodgni tive wresearch, sand aclinica | 
comparative studies may be able to address these issues 
GleariveseUSiIn¢at heme sinssSympD Ole altributes, obtained sin “tne 
present program of research. 

ice ano ee TILCiLONe Ot aah iSSymDOLS pNhaSssDeenea as a 
communication system. However, current trends in teaching 
anya symbol «system have .usedi.criternia which include. items 
Ehawemignt atest Veasbasic#ommemotionaleneedae The wssue of 
whether the symbol is highly representative or concrete is 
not considered. Perhaps, given the information that the 
degree a symbol is perceived as representing the concept 
affects its learnability, future procedures will 
WMcouponates such sinshormabionr inpathesselectdon, ofrsitems to 
be taught. In addition, normative information obtained in 
this thesis may be applied to investigate the ease of 
Blissymbol communication. For example, Begg et al. (1978) 
found that concrete words were easier to communicate than 
a DiS act. Futune = cognitive Yesearch) might Gberedirected 
towards investigating whether Blissymbols, highly 
mepresentatiVers Or — vapSumact s concepts, are as easily 
communicated as concrete words or symbols representative of 


concrete verbal concepts. 
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Conclusions 

Eleven studies were conducted as a way of studying the 
cognitive processing of a relatively new and invented 
symbol system. The program of research established the 
valid and reliable psychological attribute of Blissymbols 
called representativeness. The research program further 
demonstrated that the degree to which a symbol was 
perceived as being representative of its word referent had 
a positive effect on learning the symbol. The same trend 
was seen in respect to memory, although the effects were 
not significant. 

inewnese,e studies eblissymbals appear jton shave.) been 
proOcessedmain ma Manne@ethateis functionally similar to the 
way pictures are processed, even in the case of Blissymbols 
thatwercorgesponded to abstracts verbal concepts. [hus, the 
SYMD GN Smet ReCUIVelvo  CONGreLT Zeus a)Stracteaconcepts during 
Geriaine tasks. In addition, the research program has 
introduced the novel attribute of representativeness that 
Should be considered in any experimental or clinical 
application of Blissymbols. Based upon the results of the 
studies reported in this thesis, it is suggested that 
individuals concerned with the development of Blissymbols 
spend time and effort towards improving the overall 


representativeness of the systen. 
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Instructions to subjects and example pages.for the 
representativeness and imagery rating studies of 
BlissymbolTs. 1. Representativeness Instructions. 

The purpose of theis study is to have you make.a 
judgment as to the degree of relationship between a symbol 
and a corresponding word. Any symbol which, in your 
estimation is a highly appropriate representation of the 
corresponding word, should be given a “highly 
representative" rating. Any symbol which does not, in your 
estimation represent the meaning of the word should be 
given a "poorly representative" rating. 

Take for example the following symbols: 


[| -Question poorly hi 
“NE ESS AE oar ees ro eee A 


wae SS aes Question, by convention and 
Cecchi pye JUS ) Le COmi da len db res 
would probably be rated on the 
"highly representative" end of the 
SCale es lonstie Olney athe ide 


<aes 
ee eee aT p00 highly 
1a) SPOS ek oe 30S NP <a) pee Oe ae 
Slay -VIStTTOR Treat.and visitor would probably 
be rated on the "poorly 
representative" end of the scale 


Some symbols tend to make you think of other words_as 

associates, For example, the =symoo!l for="without" is |— 

which may arouse the associated mathematical symbol for 
SUS Vere Ones t 1S el oortamiuetnatVou ratesonly the 
representativeness of the word given. 

Your ratings will be made on a seven point scale (as 
shown above), where 1 is poorly representative and 7 is 
highly representative. Rate the symbol by putting a circle 
AGOUNCeaihyanlmy erat OnmimtOm/ sthatebestuindicates your 
jugment of the representativeness of the symbol to the 
word. Symbols that are intermediate in representativeness 
should be rated between the two extremes. Feel free to use 
the entire range of numbers. At the same time don't be 
concerned about how often you use a particular number as 
longuassiteis youn trucsjudament. Work fairlyequickly but 
dOsnotebe careless “in your ratings. If necessary, refer 
Da ck@PrOmcNCsem istrict Tonsew Tener a ta MGmtn.e Ss yMD.0115.. 
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Sample of the last page for the representativeness ratings. 
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Ceeelag ev eins er Uc tg Oils: 

SyMDOMS=CIfter inetheim capacity to warouse menta! 
images of things or events. Some symbols arouse a sensory 
SxVemienCenw SUChEaS ailenta ll mictumesor SOUnd. Verysoudck LY 
Onwedsil Vom whereas. Othetsemay COmSOlWwithn diftdculey (i.e.7, 
after a Tong delay) or not at all. The purpose of this 
ShUdV ei SwcONrate dad 11S tmOfeSyimoO lS as 2.0 thew easenor 
difficulty with which they arouse mental images. Any 
Symbol which, in your estimation, arouses a mental image 
(i.e., a mental picture, sound or other sensory experience) 
very quickly and easily should be given a high imagery 
rating; any symbol given a low imagery rating: for 
imsuancen stn SG utWomsyVMpO USmiNES: oleand a. 4% 1 Gnarls. 
MdVenaveseinciteds an imadewof aa snake, td piece Of sening. or 
amwoad= sign for ane S-curve. 9 The Second mayehave elicited 
aneamagerof thes devil' ss orsNentune* s*fork lor simpl yo 
"nitch-fork". The second symbol however, is the Greek 
letter for psi which is also used to represent psychology. 
To some each symbol would probably arouse an image 
relatively easily and would be rated as high; whereas to 
others one or both symbols may have elicited images more 
SOW OGe NOt atualleandtnerer ore ber rnated ml OWseemomnce 
symbols may tend to make you think of other symbols as 
associares (as do knifte-fork and table-chair)) 1t 4s 
important that you note only the ease of getting a mental 
image of an object or event to the symbol. 

Your ratings will be made on a seven point scale where 
one (1) is the Tow imagery value and seven (7) is the high 
eudeo0fatney imageryescalens sClucle the nunbemetromel.to / 
that best indicates your judgment of the ease or difficulty 
with which the symbol arouses mental images for you. 
Symbols that are intermediate in ease or difficulty in 
arousing images should be rated appropriately between the 
two extremes. Feel free to use he entire range of numbers 
Eom tov, and don't. be concerned about now orten your use 
depart crear number cas. long was rt is your true judgment: 
Nowkeauick ly butedo not be careless in your ratings. 

Please do not look back once you have rated a symbol. 

Below are 4 examples to try. Indicate the ease of 
getting an image by circling the appropriate number. 

If necessary refer back to these instruction when 
rating the symbols. Do you have any questions? 
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Sample of last page from the imagery rating study. 
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Representativeness and imagery values for word pairs 
(synonyms) used for within subject reliability (Yovetach & 
Pea A. VitiOn, me Oc2a les 
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APPENDIX D 


Instructions to subjects in the Yovetich and Young (1983) 
transparency study 

We encounter a Variety of Signs and symbols in everyday 
living. They serve to enhance the general concept 
portrayed by overcoming any problems that language 


differrences may impose on a printed display. Common 
Sxa pil esmincr ude sizOdG =o igh SmSucheasS shireSe.. 


by 


Other familiar signs are, these found on washroom doors: 
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and mathematical symbols, such as these: 


ail 2S : 


Somemsymbousmare more pictograpnic, as-i|lustrated bythe 
imc rOlme exannlese While others [ike thermeathematvical 
signs, may be derived more arbitrarily and therefore seem 
lesseconcrete in representation. 

Tiemarne or hiss budy Ts LON InvVestigaterit Vari1cus 
Sons ana symbolseiavewintuTilmvesrepresentations 107, 
people. On the following pages you will be presented with 
Gav diniety0 f eS VuD OS.) OUT eGaskatS tO records in Writing 
What each one represents to you. There are no right or 
WeOngGmanswens.. siNe mntenpretauronens: Unique LO yourse hh. 
Peace do not Verbalizemon discuss youn ideas and be sure 
to respond to every symbol. 

Do you have any questions? 
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APPENDIX D 


Example of stimulus materials used in the transparency study. 


OY A AeS . o 


a a a 
{ meme Ce a 
OK pee D as 


ZN BLO wv, 


e 0 
98 
bir : Moti vpn re aa 


a 


a 
» | rn 
iy 
' 
. 
1 
: ’ 

‘A eee 

a | 


APPENDIX D 


The 129 items used in the Yovetich and Lobb (19381) 


intergroup reWiamnhity study: 


No. Noun- Mean Mean 
Concept R Concrete 
(symbol) Value Value 
1 Ability 1.84 a. 0S 
2 Affection Se, ors Rae: 
3 Afterlife Kee) Te ah 
4 Agreement AN, ne tes TS 
s Anger 3.40 1.70 
6 Apple S) Pueiae WOO 
L Arm Case 6.96 
8 Arrow Gea 7.00 
9 Artis t 260 | Or. 4 
10 Banker Cae 65.538 
ve Bar 3.04 6... 83 
i? Belief 4.42 55 
iD Beverage eps | See G0 
14 Bird DF 210 6.96 
15 Blood oe, OF, 6, 32 
L6 Boss re he Gr, 385 
17 Boulder ae 2a8 6.96 
18 Bouquet he 8 ll GF, oS 
19 Boy 4,74 6.93 
20 Chair 6.9] 00 
Z| Gabi 4.35 6.96 
22 Chief CPS: ES Bey, 
23 Chin 5 NS 6.96 
24 Circle Sree 6.00 
25 Clock 6.54 Gr, 94 
26 Coin 34:0 6.90 
rag Competition elit 3,08 
28 GontReibution a. Of; Renee: 
29 Corpse 3.44 6.89 
30 Cradle 4.14 6.94 
2 Creator 3.40 ieee 
SZ Creature Bor 6.03 
33 Death Bakes Ar oui 
34 Development Joos Loh O A 
o> Danection io0 sno 
36 Doctor miodieel| 6.62 
Br Nokian 6.98 Or 62 
38 Dream 2,05 o..03 
39 Dreamer eo 5. 10 
40 Dress AS 6.93 
4] Dust 5, 05 6.67 
42 Engagement a1 0 3. 46 
43 Event 1.84 hte ae 
44 mactor aes 3 is Oo 


NMP AM IL AM WW MR WHDHNWHAPAAAAIAANINDAIAADIADNYD IOWNM WHNIM NM WM > MP 
ee oo e ee . @ e ee @. V60 Je (6' 656 7's oe e eo e e@ e e@ Ore. 6) 6 eo eo 6 6 8 ° 


- | a Uh ee 
Lage! Ve ret may tae 
‘ i } aon 5 ey un? 
hie ee , ih 
, ig a esr iy 
n i : 7 
aa | a ' 7 { o ) 
a ? ‘i i 
7 es | 
ae aL eg 
ob rere s 
ae er yi j rk piece) 
Q A i ; vhf 


No. 


Word 


Fisnerman 
Flag 

Park 
Freedom 
Friend 
Burniture 
Gir 
Grandmother 
Gravity 
Green 
Grief 
Happiness 
Healtn 
Hearing 
Hope 
Hospital 
Hotel 
Hour 
House 
Humour 
Idea 
Instrument 
Intellect 
Interest 
Islander 
King 
Knowledge 
Leader 
better 
LD 

Lord 

Love 
Machine 
Material 
Meat 
Meeting 
Metal 
Method 
Money 
Month 
Mule 
Musician 
Nail 
Necessity 
Opinion 
Outsider 
Oven 
Owner 


DRO PO PO PO | OF BPP DWP HS DPD WD WY DW MY WW WNDY DD WD O01 WW O10TNDY O81 BH DW OD O01 FM OM WD 
eo 26« © @ e . o Me @ es Be We Pe Re ee oe hie Be oe: Ve Be he @: Fe. Fe: Ge. de e ee e  ¥e “le: ve 


ADAM BAA ADADWANAAAAVANHAHHPADMAIADANMH| DANIAN ADA HWW HHsBIINADHNHAAAYN 
6 60 Oe eae oe e 6s Fe Fete Pete “sete Me 2 &e Ce %e ° ° . eo (ke Fe e . io Be te. ve 


PDMWOAIWWHD HAN HPOHM UM AD ODOR ND VIP DM WP VIM BHWHDAIWOKP IK ADWAM DN WHOA 
e Ch Oe Cheat) ° ar) a te? @ 6) Bie. he ems we e 6 Me Se Ke oe ee ote. #0 o es oe x0 G0 


bg 


ss 
= 
- : 
c 
—— a 
: - _ 
> - 


4 Lae a ,, ' 
Wi <Fxa > % ’ 
‘ a . 
4) q * ¢g 4 c * ty 
ae 'h 
° = 
h A a f 
A 
[ ) fi a 1 i iF 
be. 4 To. 
' al 
" : 
7 4 ; F . 
y * ry a] 
a a 
} 2 roi 
; € 
vd t 
f ¢ - r, “ 
" 4 i w 
7 a 
{ 7 bd 5 i 
a “ a i 
. 4 c 2 
bh * 
; ; ~ 2 
’ * Oy 
cs 4 
* 
: i A a 
9 ic hy e 
, er 
- 3 4 
7 ron! 
Vea8 a 
b f° - 
uh ot t 5 
MW Chie | Powe 
‘ Os 
\ r 
\ j ® Se 
7 ~ y 
4 IP 4k was 
* if ‘ 
‘ . Loa? 
a Ls 
' a. 2 
» ah mip 
a = 


oe rica 
Ver. ™ 


i o> oe SO hes 8 *, < 
—* <8 £5 2F 
: ‘ a 

Boy op 


evit | 


"snr ne 


| : 


ft 


Tse te 


rh a 


Lite 


en 


y Pst 
SAvA7 


— 


rer 
et a 
2D}, 
| 
yyy 
~ if ” 
Ogi 
: ‘ 
reDu 
ani 
: @ 
aw ht é 
es i 
7 qt 
pit 
Mois 
ip2 
d = 
wai 
ist 
- ' = 
aa 
ee | 
.) © 
2 a 
~ i 
‘ Lee 
= 


—_ 


> -T 4 


No. 


Word 


Painter 
Passion 


Policeman 


Power 
Prayer 
Present 
Refrigerator 
Rock 
Sadness 
Safety 
Salad 
Sensation 
Shame 
Silence 
Singer 
Speaker 
Speech 
Square 
Stay: 
Storm 
trength 
Symbol] 
Sunset 
Table 
Thought 
Time 
heutn 
Umbrella 
Vacuum 
Valley 
Vegetable 
Vehicle 
Water 
Window 
Wine 
Winter 
Workhouse 


WO PWD G1OTW AIM DW DW O1OINM MW HWP MY WNW B WO UIP WD HW BP O_o 
o e « @ eo ee 6 oe e O° es 0). Je Je * ee eR, 6 6" ee ey et 6.6 


DADNAYNDAN DW NHNYANIANANVMNAAAIAPAH WH ADMIN DY WWNYHAAD 
Ch le oD Fy OR ° e e "8 «@ © 6 e @ ry a 6 oe e e¢ e e 


PADANMNONI DL HPN BP DOO MEAD AHPUIALPHWHAARHRAD PUOBDH OM 
e Otette 20 . ° ee o ef 6 eo ° o 5 6s (0mre, er ts e e ee e 


54 oe 
i~) clea oe OF ee. 4> 


‘oe 
yy © «& 


e 


e 


oo 


asthe” 
fearzves® 
wamaot Pa% 
Tawa" 
Tey 
trese2S 


ves Tag) an 


1 eo Pee 6S oP ee 


fat + i—As 
= Soo es 
= 5 


Let os hb a Oe Pe ee Oe Oe 


42 Ve he & 


* 2 


es Ot a 


° 


= a Gece 


ts -) Ge 


. « ’ 
eos arth 


* 


hoa 
geen BP 
VSRTSL 
Sn? he 

no’ dfLahuec 
at 


ai Senda. 


wo vatl¥ 
ect 

Te 7A} 4 
pean hse! 


APPENDIX E-1 


Raw Data: High and Tow values for symbol representativeness 


and word imagery for the elaboration condition. 
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APPEND igre 2 


Raw Data: High and low values for symbol representativeness 
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Naive and knowledgeable subjects mean representativeness 
ratings for the symbols. “in the memorability study 
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APPENDIX E-4 


Presentation Order for the Elaboration and Generation 
Experiments. 
ORDER STIMULUS 


Pas Je 
2/20, 
See 
4/28. 
OY 24% 
67508 
LOM ee 
Open 
SS he 


10/34. 
LES 
eye 6. 
EE 
14/38. 
[oy Sel 
16/40. 
TTS 
18/42. 
19/43. 
20/44, 
21/45, 
22/46. 
23/47. 
24/48, 


257 1% 
20 joe 
Chon 
28/4, 
BE Se 
30/6. 
S17 7% 
32/8. 
SPyEy 


33/210; 
35/1. 
SOV. 
877 18% 
38/14. 
SESW MPs, 
40/16. 
41/174 
42/18. 
AS /a1o 
44/205 
Boi/scles 
46/22. 
UT aes 
48/24, 


Rist 
BLOOD 
CREATURE 
ADVICE 
Clay 
CORPSE 
BIRD 
ODOUR 
DINNER 
BABY 
TEACHER 
CROCK 
Pe UR 
TOP 
COST 
GRASS 
TO, 
MISTAKE 


COMPETITION 


POLICEMAN 
POWER 

BAR 
OBEDIENCE 
FLOWER 
CANDY 
SKIN 
FIREPLACE 
BACK 
COMMAND 
DRINK 
OUTSIDE 
IMPORTANT 
HOME 

WIDE 
AUTOMOBILE 
KIND 
ABOVE 
AGREEMENT 
ABLEL TY, 
EQUAL 
BXCUSE 
BOOK 
FRONT 
ANSWER 
ees 
CABIN 
HURT 

JAIL 


SYNONYM 


REPOSE 
PLASMA 
ANIMAL 
COUNSEL 
METROPOLIS 
BODY 

FOWL 

SL 
SUPPER 
INFANT 
INSTRUCTOR 
TaN eae I Gs 
PHOTOGRAPH 
SUMMIT 
EARENS E 
LAWN 
PLAYTHING 
ERROR 
CONTEST 
PATROLMAN 
STRENGTH 
TAVERN 
COMPLIANCE 
BLOSSOM 
SWEETS 
EPIDERMIS 
HEARTH 
REAR 

ORDER 
BEVERAGE 
EXTERIOR 
VITAL 
HOUSE 
BROAD 

CAR 

Wars 
OVERHEAD 
CONSENT 
COMPETENCE 
MATCH 
PARDON 
NOVEL 
ANTERIOR 
REPLY 

TUBE 
COTTAGE 
INJURE 
PRISON 


Le sleSae 


SrPrWWPrIAYBPrADAVYP PPVPTDIAVVPADADAANVADOYONFPTPTOFPPWVOMAVAIAYPAWABADAODYPAVBDADYrVMAIYTM?YD 


copy 
draw 
draw 
Syn 
COpy 
draw 
syn 
copy 
draw 
copy 
syn 
syn 
syn 
draw 
syn 
syn 
copy 
copy 
syn 
draw 
draw 
copy 
draw 
draw 
copy 
copy 
copy 
syn 
copy 
syn 
copy 
draw 
copy 
copy 
syn 
draw 
draw 
draw 
copy 
syn 
copy 
draw 
syn 
syn 
draw 
syn 
Syn 
draw 


ie TASK 


syn 
copy 
copy 
draw 
syn 
copy 
draw 
syn 
copy 
syn 
draw 
draw 
draw 
Copy 
draw 
draw 
syn 
Syn 
draw 
Copy 
copy 
syn 
copy 
copy 
syn 
syn 
syn 
draw 
syn 
draw 
syn 
copy 
syn 
syn 
draw 
copy 
copy 
copy 
syn 
draw 
syn 
copy 
draw 
draw 
copy 
draw 
draw 


copy 


draw 
syn 
syn 
copy 
draw 
syn 
copy 
draw 
Syn 
draw 
copy 
copy 
copy 
Syn 
copy 
copy 
draw 
draw 
copy 
Syn 
Syn 
draw 
syn 
Syn 
draw 
draw 
draw 
copy 
draw 
co 
a 
syn 
draw 
draw 
copy 
Syn 
syn 
syn 
draw 
copy 
draw 
syn 
copy 
copy 
Syn 
copy 
copy 
syn 


~ a i: a 
’ i e 4, be 
rofdwagn s ret teqodal o) qpbyO« (haem 
\ paael - 
” i 
{) \ 
* 
vi 
(" 
i} ru M 
ft 4 ’ 
j 
Dae Ges 
j j 
Al 


4 
Wee ‘ 
hig #1 
vn \ ; 
b ie * y 
fet bs 
1 , ;* 
fy } 
We Vp ii" VG 
” WGI0 ny? 
ve ue Yew . 
on A NM Wr VT: P 
Wide) WET Ove 


ey At a 


it ) 


we e, a 
hee? 
COCR owe 


By a) 


: w Bah Li ‘ 


| wee 


¥ i L 2, 
wow 


ph 


nye 


Rem, wiv 


f 
as ed. Se 1 7) ‘ 
ae 3 + _ 7 
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